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PREFACE 


This guide describes the detailed procedures for generating the 
RSTS/E system code and building a system disk and system library files. 
Also included are procedures for operating and managing the system, 
performing privileged system operations and using system programming 
techniques for Version V@5C-91 of RSTS/E, the Resource Sharing Time 
Sharing System/Extended. The contents of this guide are of concern 
only to the RSTS/E system manager and users whom he designates as 
privileged. Any other individual should not have access to this docu- 
ment without the consent of the system manager. 


NOTE 


It is strongly recommended that the system 
Manager read this guide in its entirety be- 
fore attempting to build and start up RSTS/E. 


The following are titles and order numbers of documents useful in 
the operation and management of the RSTS/E system. 


RSTS/E System Installation Notes DEC-11-ORINB-A-D 
RSTS-11 System User's’ Guide DEC-11-ORSUA-C-D 
RSTS/E System Reliability Test DEC-11-ORSRB-A-D 
PDP-11 ROLLIN Utility Programmer's Manual DEC~11-OROAA-B-D 
BASIC-PLUS Language Manual DEC-11-ORBPA-C-D 
RSTS/E RUNOFF User's Guide DEC-11-URUNA-A-D 
DOS/BATCH Text Editor (EDIT) Programmer's 
Manual DEC-11-UEDAA-A-D 
RSTS-11 Sort User's Guide DEC-11-ORSGA-A-D 
RSTS-11 Sort User's Guide Addendum DEC-11-ORSGA-A-DN1 
RSTS/E Commercial User's Guide DEC-11-ORCUA-A-D 
RSTS/E 2780 User's Guide DEC-11-ORJEA~A-D 
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PREFACE TO ADDENDUM 


This addendum to the RSTS/E System Manager's Guide, order number 


DEC-11-ORSMC-A-DN1, describes RSTS/E version V$5C-$1 which supports 


the RP@4 disk pack drive and the TU16 magtape drive. 


are the major changes. 


Chapter 2 - Hardware Bootstrap procedures are described in 


Chapter 


Chapter 


Chapter 


Chapter 


Chapter 


Appendix 


Appendix F. Some SYSGEN questions have been 
rearranged and omitted. DH11 questions have 
been simplified. Record I/O is no longer op- 
tional but is included on all systems. Moni- 
tor and BASIC-PLUS patch space is also in- 
cluded automatically on all systems. 


New information has been added to describe the 
RP#4 disk pack drive and the SETKEY initializa- 
tion option. 


The RECIO.CTL control file used by the BUILD 
program no longer exists. The files it cre- 
ated are now created by the BUILD.CTL file. 


All hardware bootstrap information has been 
moved to Appendix F. 


The ERRDIS program contains new options to 
print errors concerning the RP#4 disks and 
the TU16 magtape. The description of the 
DOSPIP program has been added. 


Certain errors have been corrected. 


All bootstrap information is now in Appendix 
F. With the new hardware loader, the user can 
bootstrap a RSTS/E system disk from other than 


xiii March 


The following 


1975 


a non-zero unit. However, the RSTS/E software 


is not conditioned to run from other than unit Q. 


Changes to the document are denoted by bars in the outside margin 
of the changed page. An asterisk on the outside margin of a changed 
page indicates that material was deleted. Where changed or additional 
information could not fit on a current page, overflow pages were 
created and annotated with fractional page numbers. An addition, a re- 
placement, or an overflow page containing new information is denoted 
only by a date in the lower outside corner of the page. A page con- 
taining neither a change bar, an asterisk, nor a date is unchanged 
from the previous edition. . 


To update the current manual, perform the following steps. 


Replace the current Contents and Preface pages with the new 
Contents and Preface pages. 


Replace the current Chapter 2 with the new Chapter 2. 


Replace current pages 3-1 through 3-4 with new pages 3-1 
through 3-4.1. 


Replace the current pages 3-11 through 3-16 with new pages 
3-11 through 3-16.1. 


Replace the current pages 3-21 and 3-22 with new pages 3~21 
and 3-22. 


Replace current pages 3-45 and 3-46 with new pages 3-45 
and 3-46. 


Replace current pages 3-59 and 3-6 with new pages 3-59, 
3-59.1, 3-59.2, 3-59.3, 3-59.4, and 3-69. 


Replace the current Chapter 4 with the new Chapter 4. 
Replace current pages 5-1 through 5-4 with new pages 5-1 


through 5-4. 

Replace current pages 6-69 and 6-7f with new pages 6-69 
and 6-79. 

Replace current page 6-111 with new pages 6-111 through 
6-115. 


Replace current pages 7-15 through 7-18 with new pages 
7-15 through 7-18. 


Replace current pages 7-23 through 7-26 with new pages 
7-23 through 7-26. 


Replace current pages 7-79 and 7-89 with new pages 7-79 
and 7-8. 


Replace current pages 7-87 and 7-88 with new pages 7-87 
and 7-88. 


Replace current pages 7-97 through 7-199 with new pages 
7-97 through 7-199. 


Replace current Appendix C with new Appendix C. 
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Replace current Appendix D with new Appendix D. 
Add new Appendix F. 


Replace current HOW TO OBTAIN SOFTWARE INFORMATION page with 
new version of same. 


Place the Reader's Comments page behind the current Reader's 
Comments page. 


Place this Preface behind the current Preface. 
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CHAPTER 1 
RSTS/E SYSTEM STRUCTURE AND SYSTEM MANAGEMENT 


RSTS/E (Resource Sharing Time Sharing System/Extended) runs on 
either a PDP-11/40 or PDP-11/45 computer and allows up to 63 users 
simultaneous, time shared access to PDP-11 hardware resources and to 
RSTS/E system software components through either local or remote 
terminals. A RSTS/E user performs time sharing operations using the 
full computational and data processing power of the BASIC-PLUS 
language. 


The current version of RSTS/E employs the same file structure 
and programming language of previous versions but provides the 
capability to handle more users running larger resident programs 
faster. The system manager using RSTS/E has increased control over 
system file structures and the conditions under which time sharing 
operations are conducted. This chapter introduces the system manager 
to the hardware and software structures of RSTS/E and provides 
references to further descriptions of the philosophy and uses of 
RSTS/E hardware and software. 


1.1 SYSTEM HARDWARE 


The hardware system building block is either a PDP-11/45 Central 
Processor Unit (CPU) with optional hardware floating point processor 
(FPP) and optional MOS memory or a PDP-11/40 CPU with Extended 
Instruction Set (EIS) and, optionally, Floating Instruction Set 
(FIS). 


Either the BM792-YB Hardware Bootstrap Loader or the MR11-DB 
Bulk Storage Bootstrap Loader is required on the system. Also, either 
the Programmable Real Time Clock KW11-P or the Line Time Clock KW11-L 


is necessary. 


In order to provide adequate secondary storage, RSTS/E must 
include at least two disks from the following types of disks: The 


f Hae 


RF1l Controller with up to 8 RS11 disks (platters) and the RK11l Con- 
troller with up to 8 RKO5 (or RKO3) DECpack cartridge disk drives, or 
at least one disk attached to the RP11-C Controller which can handle 

up to 8 RP03 Disk pack drives. The optimal disk configuration includes 
a removable moving head disk which acts as the RSTS/E system disk, and 
an auxiliary fixed head disk which performs swapping operations. 
Additional disks are used to augment the capacity of public and 


private storage space and swapping storage space. 


Additional devices such as the following can be used on the RSTS/E 
system. Terminals may be standard Teletypes! or LA30 DECwriters, 
2741 type terminals, and VT50, VT05 or VTO5B Alphanumeric Displays. 
The PCll High Speed Reader/Punch or the PR1l1l High Speed Reader can be 
used to accelerate paper tape input/output operations. Up to eight 
LP1l and/or LS$1l Line Printers can be configured in RSTS/E to make 
hard copy output more efficient. The CR11l punched card reader, CM11 
mark-sense card reader or CD11 high speed punched card reader can be 
used to handle 80-column punched data cards or 40-column mark-sense 
cards. RSTS/E also supports magnetic tape devices: the TC11/TU56 
DECtape Control and Dual DECtape transport or the TM11/TU10 Magtape 
Control and Transport. 


Local terminals can be connected to the PDP-11 computer via the 
KL11, DL11A, DL11B, DL11C, DL11D, or LCll line interface devices. 
Terminals on remote, dial-up lines can be connected via either the 
DCll or DL11E remote line interface devices. Both local and remote 
lines can be connected through the DH11 multiplexer and the DM11B 


modem control multiplexer. 


The impact of these hardware elements on system performance and 


configuration requirements is described in Section 2.7 of this guide. 
1.2 SYSTEM SOFTWARE 


RSTS/E system software exists as PDP-1l assembly language code 
and as BASIC-PLUS language code. The assembly language code is 
tailored at system generation time according to the hardware configura- 
tion on which the system runs and to the software features which the 
system manager chooses to include in his RSTS/E system. Once the 


Ineletype is a registered trademark of the Teletype Corporation. 


System is generated, this code is frozen and alterable only by use 

of patching or by generating new system code. The BASIC-PLUS language 
code exists in a system library of programs which are executed by the 
system itself or by individual users. 


1.2.1 Assembly Language Code 


The RSTS/E assembly language code, when generated, is stored on 
a disk as a core image library (CIL). A core image library, as it 
resides on disk or in memory, is pure code and immediately executable 
by the PDP-11 computer. Assembly language elements of RSTS/E comprise 
many distinct modules which are either permanently resident in memory, 
temporarily resident, or disk resident. Permanently resident elements 
are the following: 


a) interrupt and trap vectors 

b) small and large system buffers 

c) system information and data tables 
ad) disk and I/O device drivers 

e) file processor modules 

f) BASIC-PLUS text editor and analyzer 
g) incremental compiler 

h) BASIC-PLUS Run Time System 


Temporarily memory resident elements are the following: 
a) system initialization code 
Disk resident elements (overlay code) include the following: 


a) file processor modules 
b) DECtape and magtape processor 
c) infrequently used utility routines 


The system initialization code is bootstrapped into memory when 
the system starts. The code is executed and performs a series of 
consistency checks to ensure the integrity of the software before any 
operations are allowed. When checking is completed, the system 
manager has available many initialization options which are made 
possible by the initialization code as described in Chapter 3 of this 
guide. Once time sharing operations start, the initialization code 


is overlaid by the resident RSTS/E monitor and by user programs. As 
time sharing operations proceed, infrequently used overlay code is 
called as needed from its storage area on the disk and loaded into 


memory. 


1.2.2 BASIC-PLUS Language Code 


A system library of programs is produced by the system manager 
from BASIC-PLUS source code supplied by DEC and is stored on disk as 
intermediate (compiled) code. System library programs exercise wide 
control over the system since they use privileged program status and 
SYS system function calls. The system assembly language code calls 
upon some of these programs to augment its own functions. The system 
manager can use some of them to monitor and regulate system usage. 


Ordinary users can run them to perform common utility functions. 


1.3 DISK FILE STRUCTURE 


Access to all executable code and to system and user data on the 
RSTS/E system is accomplished through a logical structure of files. 
The file structure is flexible enough so that it can control and 
access any type of information. The file structure design is based 


on the need to control and access data and code on disk. 


The logical disk structure is divided into two types: public 
and private. The public disk structure consists of a system disk and 
additional public disk packs or disk cartridges. All public disks 
must be physically on-line and logically mounted whenever the system 
is running and must be accessible to all users during time sharing 


operations. 


The system disk contains the assembly language code of the 
RSTS/E system and BASIC-PLUS intermediate code of the system library 
of programs. The system disk may also be used for storage of active 
user jobs which are temporatily swapped out of memory. If the system 
disk is a moving head device, an auxiliary fixed head disk can be 
used as the swapping device. In such cases, the swapping device is a 
logical extension of the system disk and can be configured to contain, 
in addition to the swapping files, other frequently used system files 


to improve speed of access. 


Remaining space on the system disk and all space on other public 


disks is available for general storage of user programs and data files. 


Any remaining disk drives in the RSTS/E disk structure can be 
devoted to private disk packs or disk cartridges. Private disks can 
be logically mounted and dismounted and interchanged as needed during 
time sharing operations. A private disk provides a means to restrict 
disk storage to a defined set of users. The file structure on a disk, 


whether it is designated public or private, is the same. 


Control of and access to files in the RSTS/E system is accom- 
plished by two structures called a Master File Directory and a User 
File Directory. A Master File Directory, or MFD, exists on each disk 
initialized for use on the RSTS/E system. The MFD is treated as an 
account on the disk, has a project-programmer number a, and 
catalogs other accounts on the disk. The MFD on the system disk is a 
special case, since it maintains a catalog of the accounts which can 
be used to log into the system. MFD accounts on other disks contain 
entries of accounts which can create files on that disk. Any user 
gains access to any file on a private disk if the protection code of 
the file permits. However, only those users whose accounts are 
entered in the MFD of the private disk can create files on the disk. 


The User File Directory, or UFD, exists on a disk for an account 
under which files are created. The UFD enables the system to access 
a user's file through the MFD on the device. A UFD for an account 
on a disk is not created until a file is created under that account 
on the disk. 


1.4 SYSTEM OPERATION CONCEPTS 


Immediately after logging into the system, a user's terminal is 
in edit mode (BASIC-PLUS command level) and is returned to edit mode 
when any program execution is completed or whenever a CTRL/C is typed 
at the terminal. In edit mode, the system examines each ASCII text 
line entered by the user and determines whether that line is a system 
command, an immediate mode statement, or a program statement. System 
commands are executed immediately after being entered as described 
in Chapter 2 of the RSTS-11 System User's Guide. Immediate mode 
statements are first translated into an intermediate code, which is 
placed in the user's job area, and are executed immediately by the 


Run Time System. (Immediate mode operations are described in 


Chapter 4 of the BASIC-PLUS Language Manual.) Program statements 
(lines of ASCII text preceded by line numbers) are stored in their 
ASCII form in a temporary disk file named TEMPnn.TMP stored under the 
user's account. Each program statement is also compiled into its 
intermediate code representation, which is placed in the user's area 
of memory. 


The user job area is initialized at log in time and set to a size 
of 2K words (K = 1024). The job area can grow in increments of 1K 
words to a maximum size set by the system manager at the start of time 
sharing operations. (Refer to the description of SWAP MAX in Chapter 
3.) Intermediate code created in the user's job area upon entry of 
program statements in edit mode is not executed automatically. The 
related program statements being created can be changed. A copy of 
the intermediate code of the program can be transferred to disk 
storage (as a file with a BAC filename extension) or to an external 


storage medium. 


A user changes from edit mode to run mode when he types the RUN 
system command or the CHAIN immediate mode statement. In run mode, 
the Run Time System interpretively executes the intermediate code 
stored in the user's job area. Following program execution, the 
user's terminal is returned to edit mode, signalled by printing of the 
READY message. The user can interrupt the Run Time System by typing 
CTRL/C, which also returns the user's terminal to edit mode. 


The RSTS/E system allows user jobs to run (in either edit mode or 
run mode) one at a time. A user job runs until it either enters an 
I/O wait state or exhausts the time quantum which either the system 
or the system manager has assigned to it. At the point when the 
currently running job ceases to run, the scheduler finds the next job 
that is ready to run and begins running that job. Meanwhile, the 
interrupt-driven I/O device handlers are processing requested data 
transfers. Upon completion of a transfer, the seheduler marks the 
job that requested the transfer as ready to run again and starts it 
from the point at which execution ceased. 


RSTS/E attempts to keep as many jobs in memory as possible. When 
more memory is required to run a job than is available, the system 
temporarily moves some jobs out of memory and stores them in one of 
many files called SWAP@%.SYS, SWAP1.SYS, SWAP2.SYS, and SWAP3.SYS. 


This operation is called swapping. When it is again their turn to 
run, the jobs in one of the swapping files are swapped back into 
memory. Jobs waiting for keyboard input and jobs Waiting for device 
I/O completion are most likely stored in the swapping files, while 
jobs currently running or involved in disk or Magtape data transfers 


are necessarily in memory. 


As the system processes each job, it maintains accounting infor- 
mation in memory concerning that job. When the job is logged off the 
system, this information is used to update the accounting information 
stored on the disk for that account. 


1.5 SYSTEM GENERATION 


RSTS/E software is distributed on either DECtape, 7-track or 
9-track magtape or disk cartridge (DECpack). The system is generated 
by the system manager performing two basic steps. First, a batch 
stream is run during which the system Manager specifies the hardware 
configuration and chooses optional software features. Software options 
can be included in the system to increase processing power or can be 
excluded from the system to conserve memory storage space. The system 
manager is advised, therefore, to read the entire guide to become 
familiar with the software. He can then select those features and 
parameters which best suit his applications requirements. 


The batch stream and related operations are described in section 
2.1 of this guide. After the system element is created by execution 
of the batch stream, the system manager must perform the second basic 
step, building the system disk, as instructed in Chapter 3. By follow- 
ing the instructions and guidelines given in Chapter 3, the system 
manager can create an initial RSTS/E system and be in a position to 
re-configure and re-create it to meet future expanding or altered 
needs without destroying current system program and data files. After 
building the system, the system manager must build the system library 
files and create the user accounts as described in Chapter 4. 


1.6 SYSTEM MANAGEMENT 


The manager of a RSTS/E system is provided with many options and 


facilities for controlling the RSTS/E system. These options are 
immediately made available when the system manager generates the 
system and builds the system disk. Many options are provided when 
the system is initialized as described in Chapter 3. 
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Special facilities are provided to the system manager to perform 
operations not available to ordinary users. Such facilities are termed 
privileged and are defined in Chapter 5 of this guide. The system 
Manager can create a privileged account for himself and can, in turn, 
designate other users as privileged. Privileged users can make use 
of RSTS/E system facilities as described in Chapter 6 of this guide. 

It is suggested that the system manager read Chapters 6 and 7 of this 
guide before attempting to use privileged features or before assigning 


privileged accounts to other users. 


The system manager can expand the system library to create his 
own utility programs to accomplish functions peculiar to the needs of 
his installation. He has available a wide selection of SYS system 


functions as described in Chapter 7 to facilitate such programming. 


CHAPTER 2 
RSTS/E SYSTEM GENERATION 


This chapter describes the procedures to generate RSTS/E system 
code from software distributed on 7-track and 9-track magtape, DEC- 
tape, and RK disk cartridge (DECpack). Section 2.1 presents an over- 
view of the system generation process and contains comments concern- 
ing the media on which DIGITAL distributes the software. 


Section 2.2 contains the SYSLOD procedures required for magtape 
and DECtape software. Section 2.3 describes the copy procedures for 
disk cartridge software. Procedures to start the system generation 
batch command file are in Section 2.4. Examples and guidelines to 
answering configuration questions are in Sections 2.5, 2.6, and 2.7 
respectively. 


2.1 SYSTEM GENERATION OVERVIEW 


The process for generating the RSTS/E system code consists of 
the following general steps. 


a) If the software is on magnetic tape, bootstrap a tape 
to load the stand alone program SYSLOD and transfer 
the system generation monitor to a disk using SYSLOD. 
If the software is on disk cartridge, bootstrap the 
system generation disk to load the system generation 
monitor and copy both the system generation cartridge 
and the system library cartridge. 


b) Log into the system generation monitor and initiate 
execution of the batch command file. 


c) Answer configuration questions printed during the sys- 
tem generation dialogue, 


d) Follow the instructions printed by the system genera- 


tion monitor and mount and dismount tapes and disks 
as required. 
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After the RSTS/E system code is created, proceed to Chapter 3 to 
initialize the RSTS/E system disk and continue with Chapter 4 to 
build the system library files. 


The system generation procedure is performed using a non- 
standard DOS/BATCH monitor as the system generation monitor. If 
the software supplied by DIGITAL is on magtape or DECtape, this 
monitor must be loaded onto an RF11, RK11, RP#3, or RP#4 disk with 
the stand alone program SYSLOD. If the DIGITAL-supplied software is 
on disk cartridge, bootstrap the cartridge to load the system gen- 
eration monitor. (In this document, the disk on which the system 
generation monitor resides is referred to as the system generation 
disk. Such nomenclature differentiates the disk in question from 
the disk on which the RSTS/E public file structure resides and 
which is referred to as the RSTS/E system disk.) 


The procedures for magtape or DECtape media involve transfer- 
ring files to the system generation disk. After the system genera- 
tion monitor is loaded onto a disk, one batch command file must be 
transferred from the tape to the disk. The system manager then ini- 
tiates execution of the batch commands which transfer all required 
system generation programs (MACRO, LINK, CILUS, EDIT, PIP, and SYS- 
LOD) from tape to disk without further interaction. 


The procedures for disk cartridge media are similar to those 
for tape except that none of the file transfer operations are neces- 
sary. However, it is advisable to copy the disk cartridges contain- 
ing the system generation and system library programs and to use the 
copies instead of the originals to generate the system. Copying of 
the disk cartridges is performed with the stand-alone program ROLLIN. 
To begin system generation, the system manager bootstraps the copy 
of the system generation disk cartridge, answers the initial monitor 
DIALOGUE questions, and types one command which initiates execution 
of the batch command file. Commands in the batch file delete any old 
RSTS/E system (RSTS.LCL file) which may exist from a prior system 


generation. 


After the system generation monitor transfers all files from 
tape or deletes files from the disk cartridge, it executes a command 
in the batch file which runs the system generation program SYSGEN. 
The program prints approximately 70 hardware and software configura- 
tion questions and creates two files based on the answers typed in 
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response to each question. The answers must accurately reflect the 
hardware configuration on which RSTS/E will run and the software op- 
tions desired. During the configuration dialogue, SYSGEN creates 
the configuration file CONFIG.MAC and a second batch command file 
SYSGEN.BAT, which are later used to create the RSTS/E system code 
tailored to local installation requirements. 


After all configuration questions are answered, the system gen- 
eration monitor executes the second batch command file. The monitor 
conditionally assembles the TBL module (system tables) and the TTY 
module (terminal service) using the configuration file created dur- 
ing the SYSGEN dialogue. 


During execution of the second batch command file, the system 
generation monitor prints instructions to mount appropriate tapes | 
or disks as each is required. If the 2788 package is required on 
the system, the monitor also prints messages to mount the 2789 tape 
or disk cartridge. Required 2789 files are transferred to the sys- 
tem generation disk and assembled. 


The system generation monitor next links the monitor code (RSTS), 
overlay code (OVR), error messages (ERR), initialization code (INIT), 
and octal debugging tool (ODT) and copies files from tape as needed. 
Subsequently, the monitor links the BASIC-PLUS monitor (Run Time 
System) code to include all BASIC-PLUS language and mathematical 
package options. 


The final step in the system generation process creates a linked 
core image library (LICIL) of the RSTS/E system from the load modules 
created by the linking process. For magtape and DECtape media, the 
step includes writing the LICIL (RSTS.LCL file), System load maps, 
batch and configuration files, and SYSLOD program to a scratch tape. 
For disk cartridge software, the LICIL is created and remains on the 
system generation disk. , 


During the final step for magtape and DECtape media, the monitor 
prints a message indicating the exact command to type to write the 
contiguous core image library, or CIL, onto the RSTS/E system disk. 
The batch command file terminates by loading SYSLOD into memory . The 
system manager can type the exact command to SYSLOD and write the CIL 
to the RSTS/E system disk or, at some later time, can bootstrap the 
tape to load SYSLOD into memory. After writing the CIL to the RSTS/E 
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system disk, SYSLOD automatically bootstraps the device to load the 
RSTS/E initialization code into memory. 


During the final step for disk cartridge media, the system gen- 
eration monitor prints a message to mount and write enable the RSTS/E 
system disk. Typing one command continues executing the batch file 
which runs CILUS to write the CIL onto the RSTS/E system disk. If 
the RSTS/E system disk is either an RP§3, RP#4, or an RF1I1 disk, the 
batch command file terminates by bootstrapping that device. If the 
RSTS/E system disk is an RK disk, the system generation monitor prints 
a message to move the disk to RK unit §@ and to bootstrap it by the 
hardware loader to load the RSTS/E initialization code. 


The RSTS/E CIL contains the system initialization code, the moni- 
tor, the BASIC-PLUS Run Time System, overlay code, error messages, 
and, optionally, the stand alone program ROLLIN. When the RSTS/E 
system disk is bootstrapped, the initialization code is loaded into 
memory. The initialization options described in Chapter 3 must be 
used to install necessary patches (PATCH option), to initialize the 
system disk (DSKINT option), to create the system files (REFRESH 
option), to set keyboard defaults (SETKEY option), to establish de- 
fault start up parameters (DEFAULT option), and to begin time shar- 
ing (START option). 


If interrupted, the entire system generation procedure need 
not be redone. If one of two checkpoints has been passed, merely 
return to the previous checkpoint. The checkpoints and procedures 
for recovery are indicated by messages printed by the system genera- 


tion monitor. 
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2.2 MAGTAPE AND DECTAPE PROCEDURES 


Magtape and DECtape procedures differ in the bootstrap proce- 
dures required and in the device designators used in several key- 
board commands. 


2.2.1 Magtape Bootstrap Procedure 


Procedures to operate the magtape device are described in 


Section 5.6 of the RSTS-11 System User's Guide. 


To bootstrap the magtape, perform the following steps. 


Mount the S¥STEM GENERATION TAPE labelled 
DEC-11-ORSPA-C-MC9 for a 9-track TU1% drive 
DEC-11-ORSPA-C-MC7 for a 7-track TU1% drive 
DEC-11-ORSPA-C-WC9 for a TU16 drive 


on unit § with the write enable ring removed. 


Ensure that the tape is at its load point. (The 
LD PT indicator comes on.) The computer does not 
bootstrap the device unless the tape is at its 
load point. 


Set the ON-LINE/OFF-LINE switch on the tape unit 
to ON-LINE and ensure that the RDY indicator is lit. 


Ensure that the console terminal is on line. 


Follow the instructions in Appendix F for the type 
of hardware bootstrap on the system. 


Proceed to Section 2.2.3 to transfer the system 
generation monitor from tape to disk. 


Zacse DECtape Procedures 


Procedures to operate the DECtape device are described in Sec- 
tion 5.5 of the RSTS-11 System User's Guide. To bootstrap the DEC- 
tape, perform the following steps. EE ee 


Mount the DECtape reel labelled DFC-11-ORSBA-C-UC1 
(SYSTEM GENERATION TAPE 1 of 2) on unit §@. 
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Mount the DECtape reel labelled DEC-11-ORSBA-C-UC2 
(SYSTEM GENERATION TAPE 2 of 2) on unit l. 


On DECtape units @ and 1, set the REMOTE/OFF /LOCAL 
switch to REMOTE and the WRITE ENABLE/WRITE LOCK 
switch to WRITE LOCK. 


Ensure that the console terminal is on line. 
Bootstrap unit @ by following the instructions in 
Appendix F for the type of hardware bootstrap de- 


vice on the system. 


Proceed to Section 2.2.3 to transfer the system 
generation monitor from tape to disk. 
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2.2.3 Loading the System Generation Monitor from Tape 


When the tape is bootstrapped, the computer reads unit @ and 
loads SYSLOD into memory. SYSLOD prints its identification line 
followed by the first in a series of queries as follows. 


SYSLOD V@8-91A 


CONSOLE FILL COUNT= 


If SYSLOD does not print its identification and the processor 
halts, a parity error possibly was detected in reading the tape. Re- 
try the entire procedure, including rewinding the tape to load point 
(if magtape). If the bootstrap procedures fail repeatedly, obtain 
a new tape reel. 


2625301 Answering the SYSLOD Questions - When SYSLOD runs, perform 


the following steps. 


If the system generation disk is either an RK#3 or RK#5 
cartridge or an RP§#3 or RP#4 pack, mount it on drive 
unit @. 


Ensure that the System generation disk is on line, 
write enabled, and ready before proceeding. (After 

the DIALOGUE query is answered, SYSLOD does not recog- 
nize any devices previously not ready.) | 


Type the RETURN key in response to the CONSOLE FILL COUNT ques- 
tion and proceed as follows: 


SYSLOD V@8~-91A 


CONSOLE FILL COUNT= (Type RETURN key.) 

DATE: 14-FEB-75 (Type in dd-mmm-yy format.) 
DIALOGUE? (Type RETURN key.) | 

# 


SYSLOD indicates that it is ready to accept a command string by 
printing the # character. A single command string is necessary to 
format the disk, to check for bad blocks, and to transfer the system 
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generation monitor to the disk. Use the following format for the 
SYSLOD command string.!? 


#xx:MONLIB.LCL/FO/CO: /HO/BO<yy :MONLIB. LCL 


where: 
XX is DB for RP#4 disk pack 
DP for an RP#3 disk pack 
DK for an RK#5 or RK#3 disk cartridge 
DF for an RF type disk. 
VY is DT#@ if DECtape medium is used or, 


MT@ if either 7- or 9-track TU1# magtape medium is used. 
MM§ if TU16 magtape software is used. 


NOTE 


The /FO switch is not necessary for RF- 
type disks. 


The /FO switch in the SYSLOD command causes a removable disk to 
be formatted. If an RP#3 disk pack is used, SYSLOD prints a message 
to remove a panel from the RP11C controller and set the FORMAT ENABLE/ 
NORMAL switch. Leave the panel off the controller until formatting is 
complete. SYSLOD prints a second message to reset the FORMAT ENABLE/ 
NORMAL switch before it continues. 


The /CO:f switch writes one pattern on each block of the disk to 
ensure that no bad blocks are used. The /HO switch causes SYSLOD to 
place a pointer to the CIL in the bootstrap record. The /BO switch 
causes SYSLOD to bootstrap the device upon completing the transfer. 


The entire process takes between 5 and 29 minutes depending upon 
the size and type of disk. If SYSLOD prints any error messages, con- 
sult Appendix B for the meaning and possible steps for recovery. Upon 
completing the transfer, SYSLOD prints the following messages. 


SYSLOD COMPLETE 


ANSWER WITH CARRET OR 'Y' CARRET: -IS YOUR LINE FREQUENCY 5@ HERTZ? 
DO YOU WANT TO DISABLE DIALOGUE FOREVER? NO 

DOS/BATCH V9-—28C 

DATE: 


Jon an LA3#(S) DECwriter, an LA36 DECwriter II, and a VT#5(B) alpha- 
numeric display terminal, it may be necessary to use the SHIFT key 
while typing alphabetic characters in order to ensure that upper case 
characters are transmitted. 
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Type the RETURN key (CARRET denotes carriage return) if the line 
frequency of the power used to run the PDP-1l is 6@ Hertz. Type YES 
and the RETURN key only if the power frequency is 5f Hertz. 


SYSLOD then prints a question asking whether to disable the di- 
alogue forever. The system generation monitor begins with a dialogue 
Similar to that used by SYSLOD. It is possible to disable this di- 
alogue at this time by typing YES followed by the RETURN key. For 
RSTS/E system generation purposes, type NO so that the dialogue is 
not disabled. Proceed to Section 2.4.1 for instructions on answering 
the system generation monitor dialogue. 
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2.3 DISK CARTRIDGE PROCEDURES 


Disk cartridge procedures involve bootstrapping the device and 
copying the original cartridges using the stand alone program ROLLIN. 


To prevent possible destruction of the system generation and 
system library disk cartridges, it is advisable to copy the cartridges 
and use the copies for generating systems. The cartridges are cre- 
ated on properly aligned drives. Since drive alignment drifts slightly 
in shipping and with age, problems sometimes occur. If the cartridges 
cannot be copied, a DIGITAL Field Service representative must check 
the drive alignment before system generation can continue. The stand 
alone program ROLLIN is included on the system generation disk car- 
tridge to facilitate the copy operation. 


2.3.1 Disk Cartridge Bootstrap 


To bootstrap the cartridge, perform the following steps. 


Physically mount the cartridge labelled DEC-11- 
ORSPA-C-HC (SYSTEM GENERATION DECPACK) in the 
RK#3 or RK#5 unit G. 


Ensure that the RDY light is on. 

If the cartridge has not been copied, ensure that the 
WR PROT light is on. (This condition write protects 
the disk.) If the copying is complete, ensure that 
the WR PROT light is off. 


Ensure that the console terminal is on line. 


Follow the instructions in Appendix F for the type 
of hardware bootstrap device on the system. 


The system reads the disk and loads the system generation monitor 
which prints the following lines. 


DOS/BATCH V9-29C 
DATE: 
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If the monitor fails to identify itself, retry the entire opera- 
tion, and carefully check the bootstrap procedure. After the monitor 
prints its identifying lines, proceed to Section 2.3.2 to copy the 
System generation and system library cartridges or proceed to Sec- 
tion 2.4 to start system generation. 


2.3.2 Copying the Disk Cartridges Using ROLLIN 
To copy the disk cartridges, perform the following steps. 
Mount a new disk cartridge on drive unit l. 


Ensure that the RDY light comes on and that the WR 
PROT light for unit 1 is off. 


Ensure that the WR PROT light for unit @ is on. 

The original disk must be write protected to ‘ 
prevent inadvertent destruction. 

f= eee rent gestruction. 


Continue the dialogue in the following manner. 


DOS/BATCH V9-28C 


DATE: -11-JUL-74 (Type in dd-mmm-yy format.) | 
TIME: 96:51 (Type in hh:mm format.) 
DIALOGUE? (Type the RETURN key.) 


When the monitor prints the $ character, type the LO 1,1 command. 
The monitor prints the current date and time followed by the $ charac- 


ter. 


$LO 1,1 (Terminate with RETURN key.) 
DATE: 11-JUL-74 

TIME: 96:52 

$ 


The program CILUS is used to load ROLLIN. Type the RUN CILUS 
command as shown. 


$RUN CILUS (Terminate with RETURN key.) 
CILUS V@8-f6A 
# 
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CILUS runs and prints its header line followed by the # charac- 
ter. Type the command shown to run ROLLIN. Then type the command 
to format unit 1 and copy unit # to unit l. 


#ROLLIN.CIL/BO (Terminate with RETURN key.) 
ROLLIN V7 
#DK1:/FO<DK@:/VE (Terminate with RETURN key.) 


ROLLIN prints messages signalling the start and end of the format 
pass and the start of the verification pass. If no errors are encoun- 
tered, ROLLIN prints the # character again as shown below. 


STARTING RK FORMAT PASS 

END RK FORMAT PASS 

STARTING RK VERIFICATION PASS 
# 


If any errors are encountered, ROLLIN prints appropriate messages 
and the # character. A Field Service representative should be called 
to align the drive. If ROLLIN does not print any error messages, 
continue according to the following steps. 


Move the LOAD/RUN switch to its LOAD position on 
both units § and 1. 


When the LOAD light comes on, remove the cartridges 
from their respective drives. 


Label the copied cartridge in such manner as SYSTEM 
GENERATION COPY. Store the original in a safe place. 


Mount the disk cartridge labelled DEC-11-ORSLA-C-HA 
SYSTEM LIBRARY AND RELIABILITY DECPACK in unit @. 
Ensure that the WR PROT light is on. 


Mount a second new cartridge in unit 1. Ensure 

that the RDY light comes on and that the WR PROT 
light for unit 1 is off. Ensure that the WR PROT 
light for unit @ is on. The original disk on unit 9 
must be write protected. 
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Since ROLLIN is still waiting, type the following command in 
response to the # character. 


#DK1:/FO<DK:/VE 

STARTING RK FORMAT PASS 

END RK FORMAT PASS 

STARTING RK VERIFICATION PASS 
# 


If any errors are encountered, ROLLIN prints appropriate messages 
and the # character. A Field Service representative should be called 
to align the drive. If ROLLIN does not print any error messages, con- 
tinue according to the following steps. 


Move the LOAD/RUN switch to its LOAD position on both 
units @ and l. 


When the LOAD light comes on, remove the cartridges 
from their respective drives. 


Label the copied cartridge in such manner as SYSTEM 
LIBRARY COPY. Store the original system library car- 
tridge with the original system generation cartridge. 


Mount the copy of the system generation disk in unit @ 
and move the LOAD/RUN switch to its RUN position. En- 
sure that the RDY light comes on and that the WR PROT 
light is off. (The disk must be write enabled.) 


Bootstrap unit @ by typing the following command to ROLLIN. 
#/BO:DK 
DOS/BATCH V9-26C 
DATE: 

Proceed to Section 2.4.1 to start the system generation monitor. 


2.3.3 Formatting Disks Using SYSLOD 


During a system generation from disk cartridge distribution media, 
the CILUS program loads the RSTS/E Core Image Library onto the RSTS/E 
system disk. Since CILUS cannot format disks, the SYSLOD program 
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should be used at this point to format the disk to be used as the 
RSTS/E system disk. Bootstrap the copy of the System Generation 
disk cartridge, answer the monitor dialogue, perform the login pro- 
cedure and run CILUS to load SYSLOD as follows. 


DOS/BATCH V9-2%C 


DATE: Il1-JAN-75 Type the date in format shown 
TIME: 16:15 Type the time in format shown 
DIALOGUE? Type the RETURN key 

$0: 1.7 


DATE: l11-JAN-75 
TIME: 16:15 


$RUN CILUS 
CILUS VA8-S6A 


#SYSLOD.CIL/BO 
The command shown bootstraps SYSLOD from the disk. 
When SYSLOD runs, it prints a header line and the first query 
line. Mount the disk(s) to be formatted and answer the SYSLOD ques- 
tions shown in the following sample. SYSLOD does not recognize any 


device which is not ready when the DIALOGUE question is answered. 


SYSLOD V#8-Z1A 


LL COUNT= Type the RETURN key 
DATE: l11-JAN-75 Type the date in format shown 
DIALOGUE? Type the RETURN key 


[3 


Type the device designation with the /FO option as shown. 


#DB1:/FO 
#DP1:/FO 


REMOVE THIRD PANEL BELOW RP11C INDICATORS 

AND SET THE LEFT HAND SWITCH TO FORMAT ENABLE: READY? YES 
RESET SWITCH TYPE YES WHEN DONE YES 

ARE YOU SURE? YES 


#DK1:/FO 
# 


SYSLOD formats RP§#f4 disk packs and RK disk cartridges without further 
interaction. For an RP§#3 disk pack, SYSLOD prints the messages shown 
above. The FORMAT ENABLE/NORMAL switch must be set and reset as re- 
quested. The YES response must be typed three times as indicated in 
the dialogue. 
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2.4 STARTING SYSTEM GENERATION 


Once the system generation disk is bootstrapped, the system cern- 
eration monitor runs. The system Manager must perform the monitor 
dialogue and the login procedure; and initiate the batch command file. 
If magtape or DECtape distribution media are used, he must addition- 


ally transfer the batch command file from tape to the disk. 


2.4.1 Monitor Dialogue 


After the disk is bootstrapped, the system generation monitor 
prints its identification line followed by the first of several prompt- 
ing lines. Type the current date in response to DATE: and the current 
time of day in response to TIME: as shown below. Terminate each re- 
sponse with the RETURN key. 


DOS/BATCH V9-28C 


DATE: 11-JAN-75 (Type in dd-mmm-yy format.) 
TIME: 18:12 (Type in hh:mm format.) 
DIALOGUE? 


The monitor dialogue can be omitted if the line printer used for 
System generation (unit #) is an LPll with 89 columns and if the con- 
sole fill count required is %. To omit the dialogue, type the RETURN 
key in response to the DIALOGUE query. The monitor prints the $ char- 


acter. Continue at Section 2.4.2 to perform the login procedure. 


To continue the dialogue, type YES followed by the RETURN key in 
response to the DIALOGUE query and proceed as shown. 


DIALOGUE? YES 
DO_YOU_WANT TO RESET CONSOLE FILL COUNT? YES 
LUE ANE SO RESET CONSOLE FILL COUNT? 
BILL COUNTS 


Type the console fill count in response to the FILL COUNT= query 
according to the following values for the type of console terminal on 
the computer. 


Console Fill Values Console Terminal Types 


g ASR~-33 and ASR-35 Teletype; LA3#S and LA3@P 
DECwriter (118 and 159 baud); LA36 (any 
baud rate), VT@5, VT@5B, or VT5@{ display 
(118, 1528, and 398 baud). 
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Console Fill Values Console Terminal Types 


1 ASR-37 Teletype 

VT@5B display at 699% baud. 
2 VT@5B display at 1299 baud. 
4 VT$5B display at 2499 baud. 


LA3@P DECwriter at 298 baud. 


12 LA3@S DECwriter at 39% baud. 


For example, type 12 for an LA3$S DECwriter at 30@ baud. If the 
line printer is an 132-column LP1ll, answer all remaining questions as 


shown below. 


FILL COUNT=12 

ARE ANY DEVICES DOWN? NO 

DO YOU WANT TO CHANGE LINE PRINTER? YES 
LS11? NO 


HOW MANY COLUMNS? 132 

LOWER CASE? NO 

OVERPRINT? NO 

DO YOU WANT TO CHANGE CARD READER DEFAULTS? NO 
HAVE YOU GOT RK@2 DISK? NO 


$ 


If the line printer is an 8f-column LP1ll (the default), type the RETURN 
key in response to the first line printer question. The remaining line 
printer questions do not appear. The card reader question is printed 

only if a card reader is present. Proceed to the login procedure when 


the $ character is printed. 


2.4.2 Performing the Login Procedure 


To log into the system generation monitor, type the LO 1,1 com- 


mand in response to the $ character as shown below. 


$L0. 1,1 

DATE: 21-JUL-74 
TIME: 18:56 

$ 


If the login procedure is done properly, the monitor prints the 
current date and time followed by the $ character. Otherwise, the 
monitor prints an appropriate error message followed by the $ charac- 


ter. Simply try again. 
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At this point, procedures differ slightly for tape and disk media. 


Continue with Section 2.4.3 if the medium is either magtape or DECtape. 


-Proceed to Section 2.4.4 if the medium is disk 


2.4.3 Transferring the Batch Command File from Tape 


The PIP program must be run from tape and one command must be 
typed to transfer the batch command file to the system generation disk. 


Use the following format for the command to execute PIP. 
$RUN xx:PIP 


where: 
xx is MT for either 7- or 9-track TU1g magtape, 


MM for TU16 magtape, or 
DT for DECtape. 


When PIP prints the identification line and the # character as 


follows: 


PIP V1-G2 
# 


Use the following format to transfer the file. 
#SY:<xx:SYSGEN 


where: 
XX is MT for either 7- or 9-track TU1#/ magtape, 


MM for TU16 magtape, or 
DT for DECtape. 


PIP signals completion by printing the # character. Type the 
CTRL/C combination to terminate PIP and the KI command in response to 


the dot character printed by the monitor. For example, 


#4C 


$ 


When the monitor prints the $ character, proceed to Section 2.4.4 


to execute the batch command file. 
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2.4.4 Initiating the Batch Command File 


To initiate execution of the first batch command file, type the 
following command in response to the $ character. 


$BATCH SYSGEN 


The monitor executes the commands in the batch command file SYSGEN. 
When the message BEGINNING OF RSTS/E SYSTEM GENERATION is printed, SYS- 
GEN has entered the configuration dialogue. ‘Section 2.5 contains an 
explanation of the various forms of the questions and of the procedure 
to restart the questions. 
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2.5 CONFIGURATION QUESTIONS 


After the batch command file starts, the system generation pro~ 
gram SYSGEN runs and enters the configuration dialogue. The dialogue 
is a series of approximately 70 hardware and software configuration 
questions. The questions come in both a long form and a short form. 
With each form, SYSGEN can calculate the answers. This latter feature 


is called automatic answers and is described in Section 2.5.1. 


Long form questions contain explanatory information and are use- 
ful to anyone who is unfamiliar with the system. For a sample print- 
out of the long form questions, see Section 2.6.1. To save time when 
the dialogue questions are familiar, select the short form of the ques- 
tions. A sample printout of the short form questions appears in Sec- 
tions 2.6.2 and 2.6.3. If a question is unclear, simply type the 
RETURN key in response to a short form query; SYSGEN prints the long 
form of that particular question. 


During the dialogue, SYSGEN checks the answers entered. If an 
answer is incorrect, SYSGEN reprints the query or series of queries 
regarding that subject. To restart the dialogue, use the checkpoint 
facility described in Section 2.5.2. Implications of the configura- 


tion questions are given in Section 2.7. 


After all configuration questions are answered, the monitor begins 
executing the second batch command file. For information on this part 


of the procedure, consult Section 2.8. 
2.5.1 Automatic Answers 


The SYSGEN automatic answer facility is enabled by appending /A 
to the response for the short/long form query. SYSGEN allows the user 
to accept the answer, to supply a different answer, or to print the 
question again. With automatic answers enabled, SYSGEN physically 
checks the hardware configuration of the computer on which it is run- 
ning. SYSGEN addresses each device to determine its existence and the 
numbers and types of units. This facility is useful when the system 
generation is performed on the computer on which RSTS/E will run. 
Automatic answers can be misleading if the system generation is per- 


formed for a different machine. © 
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SYSGEN. denotes the meaning of the automatic answer by printing 
special characters as shown below. 


eeLT KS The answer 1 is correct for the cur- 
rent hardware. 


##98## The answer assumes something concern- 
ing the system. 


H#?PHF The answer cannot be determined; an 
answer must be entered. 


For example, the program can accurately determine whether the computer 
has either FIS or FPP and thus prints either **Y** or **NO** as the 
correct answer. However, for certain devices such as DECtape, Mag- 
tape, RK disk, and RP disk, SYSGEN can only verify the presence of the 
controller and must assume the existence of eight drives. The answer 
for such devices is either **9#@** or ##98## for the number of drives 
based upon the absence or presence of the controller. For an example 
of automatic answers, see Sections 2.6.1 and 2.6.2. 


The following are valid responses to automatic answers. 


LINE FEED key Use the automatic answer as the 
response. 

x and RETURN key Use x as the response. 

RETURN key Reprint query or print long form 


of the query. 


If SYSGEN prints an answer and it appears to be incorrect, the 
hardware is possibly configured incorrectly. For example, terminal 
interface wire jumpers are possibly cut improperly. In such circum- 
stances, it is advisable to have a DIGITAL Field Service representa- 


tive verify the hardware configuration. 


Care must be taken if an automatic answer is overridden for a 
floating address device. The communications devices DJll, DH11, DQ11, 
and. DU11 have so-called floating addresses. This term means that the 
presence or absence of any of these devices alters the UNIBUS address 
assignments for the other devices. Before printing the automatic 
answer for such a device, SYSGEN recomputes the correct floating ad- 
dresses based on responses to previous questions. For example, DJ1l 
multiplexers are assigned addresses on the UNIBUS before DH11 multi- 
plexers. If 1 is the automatic answer for the DJ11 question but is 
overridden by typing 2, SYSGEN recomputes the floating address of and 
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looks for the presence of a DH11 at an address based on two DJll 
multiplexers. This procedure is correct only if the address jumpers 
for any DH11 are cut correctly for a system with two DJ1l units. 
Similarly, if the same automatic answer is overridden by entering @, 
SYSGEN recomputes the floating address of and looks for the presence 

of DH11 devices at an address based on no DJil. Thus, in situations 
where the automatic answer is overridden for a floating address device, 
subsequent automatic answers are possibly incorrect. For more informa- 


tion on floating address assignments, see Appendix B of the RSTS/E 


System Reliability Test document. 
2.5.2 Checkpoints 


Prior to printing the message to begin RSTS/E system generation, 
SYSGEN prints a message indicating the start of a checkpoint. The 
message gives instructions for restarting the system generation if 
the process must be interrupted for any reason. Any steps performed 
before the checkpoint need not be redone. Two checkpoint messages 
appear during the system generation process. The first message im- 
mediately precedes the configuration dialogue. The second message im- 
mediately precedes the execution of the second batch command file 
SYSGEN.BAT. Each message describes the correct procedure to restart 


system generation from the checkpoint. 


For example, to abort SYSGEN and terminate the batch stream, type 
the CTRL/C combination and TE (terminate). One command restarts the 
process from the related checkpoint. Assume SYSGEN prints a configura- 
tion question and the CTRL/C combination is typed. 


AC FREQ? fC 


The monitor echoes the CTRL/C combination and prints the dot. The user 
then types TE in response to the dot to terminate the current batch 
command file, after which the monitor prints the current time, its 


identification and the $ character. For example, 


TE 
TIME: -12:36:281 

~ DOS/BATCH V9-22C 
$ 
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To restart the dialogue from a checkpoint, type the appropriate com- 
mand as described in the last checkpoint message. For example, 


$BATCH SYSGN1 


The monitor begins executing the checkpoint 1 batch command file 
SYSGN1. 


2.6 SYSTEM GENERATION EXAMPLES 


This section contains three samples of console printout produced 
during the generation of RSTS/E. The right hand margin of each sample 
has references to other sections which contain relevant descriptions. 
The samples show the system generation to the point where the software. 
automatically bootstraps the resultant RSTS/E system disk and loads 
the initialization code into memory for the first time. 


The first sample shows the output produced by using magtape soft- 
ware with an RP§3 disk pack as the system generation disk and an RP#3 
disk pack as the resultant RSTS/E system disk. The sample shows all 
configuration questions in long form. 


- The second sample shows a system generation using disk cartridge 
(DECpack) software. The system generation disk and the resultant 
RSTS/E system disk are RK#5 disk cartridges. The sample shows short 
form configuration questions and automatic answers. 


The third sample shows a system generation using DECtape software 
and an RF disk as both the system generation disk and the resultant 
RSTS/E system disk. The printout shows the points in the procedure 
where the user must mount and dismount specified DECtapes. 
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2.6.1 Magtape Software Using Long Form Questions with Automatic Answers 


Bootstrap the magtape with the hardware loader. 


SYSLOD V@E&-BiA (25251) 
CONSOLE FILL COUNT=4@ 

DATE: 2@-DEC-?4 (2.2;321) 
DIALOGUE? 


#DP:MONLTIE. CIL/FO/CO: G“HO-BOCMT:- MONLIE LOL 
REMOVE THIRD PANEL BELOW FPA1C INCICATORS 

AND SET THE LEFT HAND SWITCH TC FORMAT ENABLE: REAGYS YES. 
RESET SWITCH TYPE YES WHEN DONE YES 

RARE YOU SURE? YES ‘ 

SYSLOE COMPLETE 


ANSWER WITH CARRET OF “Y°CARRET:- 16 CHIR: LINE FREQUENCY Se HEETS? 
CO YOU WANT TO DISABLE DIALOGUE FOREVER? NO 


DOS’BATCH Y¥9-26C (24.1) 
DATE: @@-DEC-74 

TIME: 16:66 

CIALOGUE? YES 

O09 YOU WANT TO RESET CONSOLE FILL COUNT? YES 
FILL COUNT=6 

RARE ANY CEVICES GOWN? NO 

DO YOU NANT TO CHANGE LINE PRINTER? VES 
L511? NO 

HOW MANY COLUMNS & 132 

LOWER CASE? NO 

OVERPRINT? NO 

HAVE SOU GOT RK@e CISK? NO 


$L0 4.12 


DATE :-26-DEC-74 (2.4.2) 
TIME: -16:66:26 ; 


$RUN MT: PIF 
PIF Vi@-Ge (25453) 


#59 CNT: SVSGEN 


$BATCH SYSGEN 
(2.4.4) 

$IOB SYSGEND 42,43 

TIME: -16:00:54 

$RUN MT: FIP 

$FRUN LINE 

#RUN PIF . 

#RFUN CILUS 

$CH SYSGNE 
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SYSGEN:CHECKFOINT ONE: CGURING THE CONFIGURATION CIALOGUE 
SYSGEN:WHICH FOLLOWS, YOU MAY ABORT SYSGEN BY TYPING 
SYSGEN:"CONTROL/C" AND THEN "TE". RESTART FROM THE BEGIN- 
SYSGEN: NING CGF THE CIALOGUE BY TYFING "BATCH SYSGNL". 
$RUN S'YSGEN 


##2B-DEC-7 4a 
BEGINNING OF RSTS“E SYSTEM GENERATION. 


QUESTIONS COME IN LONG AND SHORT FORMS. 

IF YOU ARE FAMILIAR WITH THEM, ANSWER. 
"S" FOR SHORT; OTHERWISE, ANSWER "L" FOR: 
LONG FORM. APPEND "“A" TO ENABLE ALTO 
MATIC ANSWERS. FORM ? L.A 


THE PSTS’E SYSTEM CAN BE DISTRIBUTED ON 
DECTAPE, MAGTAPE, RK CARTRIDGE DISKS, ANG 
RP DISK FACES. IN THE CASE (CF MAGTAFE. 
A DISTINCTION MUST BE MADE EETWEEN THE - 
TU1A6 CMT? AND TUE CMM? MAGTAPE ORIVES. 
ENTER THE TYPE OF DISTRIEUTION MECIA ANE 
DRIVE TYPE <¢IF MAGTAPE? BEING USED FOr: 
THIS SYSTEM GENERATION COT. MT. MM. RE. RFD: 


MEDIA > MT 

NOW YOU MUST SPECIFY THE “HARDWARE  CON- 
FIGURATION ON WHICH THIS RSTS’E SYSTEM 
WILL RUN. 

WILL THIS SYSTEM RUN ON A FDF-11/45 COM- 
PUTER WITH FLOATING FCINT PROCESSOR ¢VES 
OR NQ? 3 
FPP ¢41/°45) ? see N Chi 
WILL THIS SYSTEM RUN ON A PDP-411-4@ COM- 
PUTER WITH THE FLOATING INSTRUCTION SET 
CYES OR NO? 


FIS «41°4@) 7 set! ob: 
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(265.2) 


(2.4.4) 


(25.519 


(2.7.1) 


THE RSTS’E SYSTEM CLOCK CAN BE EITHER 
KW4i1-L) LINE FREGUENCY CLOCK OF A KW-F 
PROGRAMMABLE CLOCK. THE KW44-F CLOCK HAS 
AN INTERNAL CRYSTAL OSCILLATOR WHICH CAN 
BE USED AS THE SYSTEM TIME BASE IN AREAS 
WHERE THE AC POWER FREQUENCY IS NOT 
ACCURATE. IF YOU HAVE THE KW44-L CLOCK, 
ANSWER "LL". FOR THE KW14-P. ANSWER "pH 
TO USE THE AC LINE FREQUENCY AS THE TIME 
BASE, OF ANSWER "CC" TO USE THE CRYSTAL 
OSCILLATOR cL, FP. GF C2 


CLOCK # BO od a OS 


THE AC POWER FREG@UENCY IS NORMALLY 66 
HERT2 IN THE UNITED STATES, BUT ELSE- 
WHERE IT CAN BE 5@ HERT2. WHAT IS THE 
AC POWER FREQUENCY AT WHICH THIS SYSTEM 
WILL RUN (5G OF €@) : 


AC FREO * HEEOHEE 


THE KW41-P 1GKH2 CRYSTAL OSCILLATOR WILL 
BE USED AS THE SYSTEM TIME BASE. THIS. 
FREQUENCY IS CIVICED IN THE HARDNARE TO 
PROVIDE THE CESIRED INTERRUPT RATE. F CIR! 
RSTS’E THE INTERRUPT RATE CAN BE FINY 
MULTIPLE OF S@H2 BETWEEN S@ AND 1aea@ Hz. 
THE LARGER MULTIPLES PROWIDE BETTER TIME 
RESOLUTION FOR JOB ACCOUNTING AND SCHEER 
ULING PURPOSES AT THE SMALL EXPENSE CF 
ADDITIONAL CLOCK INTERRUPT COVERHE AL 
PLEASE ENTER THE INTERRUPT RATE DESIRED 
£56,.166,15G6,..., 14048» 


KW11P INTERRUPT RATE 7 ##1 004% 


THE NEXT FEW GUESTIONS CGEAL WITH THE 
NUMBERS AND TYPES GF TERMINAL INTERFACES 
ON THE SYSTEM 


THE CONSOLE TERMINAL ¢KB@> MAY BE AN 
ASR33, KSRZzZ, ASRES, OR KSRES TELETYPE: 
LAZ@ ©PARALLEL?, LAZ@S ¢SERIAL®, OF LAZE 
DECWRITERS OR A VT@S COG BAUD OR LESS, 
¥VTG@SE ©é66@ BAUD OR MORE), VYTS@, OF ¥TSL 
SCOPE. FLEASE IDENTIFY THE TYRE OF CON- 
SGLE TERMINAL ON THIS RSTS"E SYSTEM 
CASRS3, LAZé, VYT@SE, ¥TS4, ETC. 2 


CONSOLE TYPE @ ##LASHS. 


(2.7 52) 


(227363) 


(2.7.4) 


C2etana) 
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SERIAL ASCII TERMINALS CONNECTED DIRECT- 
LY TO THE COMPUTER AND THOSE CONNECTED 
THROUGH LEASEC PRIVATE TELEPHONE LINES 
CNOT CIAL-UF> MAS USE EITHER OF TWO 
CLASSES OF SINGLE LINE INTERFACES cor 
THE GH1i1 MULTIPLEXER. CISCUSSED LATER). 
THE FIRST CLASS INCLUDES THE KL4i4, LCi1, 
DLiiA. AND OL11E INTERFACES. IF THERE 
ARE NONE OF THESE, ANSWEF @; CITHERWISE 
WHAT IS THE TOTAL NUMBER CF THESE SINGLE 
LINE INTERFACES ¢1 Ta 16 -DO NOT INCLUCGE 
THE CONSOLE TERMINAL! >: 


KL1ii,LC11,0L11A,0L116°S * aoe Gott: 


THE SECONG CLASS CF SINGLE LINE INTER- 
FACES USEC TO CONNECT TERMINALS LOCALLY 
OR THROUGH LEASED TELEPHONE LINES cNOT 
DIAL-UP® INCLUDES THE OL11C AND CLait 
INTERFACES. HOW MANY O111C°S AND ObL4ii07s 
ARE ON THIS SYSTEM ¢@ TO 34 -- D0 NOT 
INCLUDE THE CONSOLE TERMINAL» 


DL1ic, DLiip’s ? do AZ aa: 


THERE ARE TWO KINGS OF INDIVICUAL INTER- 
FACES FOR AUTOMATIC ANSWER CATASETS USEC 
ON THE DIAL-UP TELEPHONE NETWORK. THE 
FIRST OF THESE IS THE ©C414. HOW MANS' 
DCLI-DA LINES BDO YOU HAYE ¢@ TO Ze) 


PC1i’°SsS ? ; tok GAS io: 


THE SECOND KIND OF INDIVIDUAL LINE 
DIAL-UP INTERFACE IS THE GLi1E. HOW MANY 
DLi1E°S ARE ON THIS SYSTEM ¢C@ TO F1> 


DLi1E’S ? eo ETL 


THE DJ11 MULTIPLEXER 15 NOT SUPPORTED 
UNDER RSTS’E. HOWEVER, TQ CETERMINE THE 
CORRECT FLOATING DEVICE ADDRESSES FOR 
OTHER SUPPORTED HARCWARE, WE NEED TO KNOW 
THE NUMBER OF OJ11 MULTIPLEXERS CON- 
NECTEC TO THIS SYSTEM (@ TO 16% 


DJ11°S ? 4k GIG: 

EACH CHi1i MULTIPLEXER CAN CONNECT UF To 
16 TERMINALS TO THE SYSTEM. PLEASE ENTER 
THE TOTAL NUMBER OF DH11°S ATTACHED TO 
THIS SYSTEM INCLUDING ANY WHICH WILL NOT 
BE USED BY THE RSTS“E SOFTWARE ¢@ To 16% 


DH1I4°S 7 Peed eee 
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(2.072501) 


(2.9944) 


DHI1 UNIT 8@ TYPE 7 #RAAKE (2ut ese) 
THERE ARE FIVE STANDARD GH14 VARIATIONS: 


DHi1-AR WILL SUPPORT ANY COMBINATION oF 
LOCAL OF REMOTE LINES. IF ATOR 
ANSWER CATASETS ARE To BE Sue 
PORTED, A OM41-EE MODEM CONTROL 
MULTIPLEXOR If ALSO RELL REC. 


DH11-AB WIRED FOR TELEGRAPH LINES AND 
TREATED AS A GH44-AA WITHOUT 
MODEM CONTROL BY RSTS-E, 


DH1i1-AC 246 V,58@ HE VERSION CF CHii1—-Fiet. 


DHIL-AG CONNECTS 46 ELAPCS 


COMPATIELE LINES INCLUDING FULL 
MODEM CONTROL. 


DH11-AE SAME AS CH14-AG WITHOUT MOcEM 
CONTROL. USED FOR CONNECTION oF 
LOCAL EIA TERMINALS CR PRIVATE 
LINE MODEMS. 


PLEASE ENTER THE TYPE OF EACH DH14 UNIT 
CAR, AB. AC. AD, OF AE? 


DH11 UNIT @&@ TYPE #RAAHE AA 
DOES DH1t @@ INCLUDE A DM14-BES #87 TRH 


THERE ARE G2 OM14-BE COMPATIELE  MObEM 
CONTROL MULTIPLEXERS ON THIS SYSTEM. YOU 
HAVE ACCOUNTED FOR 6@ SC FAR. NOTE: ALL 
DH1i4-AD’S INCLUDE OM11-BE MODEM CONTROL, 


IF ANY DIAL-UP TELEPHONE LINES ARE TO BE 
CONNECTED THROUGH AN ALITOMATIC ANSWER 
DATASET TO . THIS DH41i MULTIPLEXER, THE 
DM11-BE MODEM CONTROL IS ALSO REQUIREL:. 
DOES THIS OGH12 UNIT INCLUDE A bM411-Ee 
KYES OR NO? : 


DOES DH1i1 @& INCLUDE A DM14-BE? #8#77H#8 YES 
CHid UNIT @@ LINES ENABLED + HELE HH 


FOR THIS GH411 UNIT. ENTER THE NUMBER OF 
LINES WHICH WILL &E USED NOW OF IN THE 
FORSEEABLE FUTURE. A RESPONSE OF 16 WILL 
PERMIT ALL LINES TO BE USED. IF THE NLM- 
BER OF LINES ENABLED ¢N? IS LESS THAN 16 
RSTS’E WILL NOT BE CONFIGURED FOR ANE 
WILL NOT RECOGNIZE LINES N THELI 15 CIN 
THIS DH1i UNIT. A @ RESPONSE IMPLIES THE 
WHOLE DHii UNIT IS TO BE IGNORED. ENTER 
THE NUMBER OF LINES ENABLED ¢@ TO 16> 


DHi1 UNIT @6@ LINES ENABLED * FLERE 16 


DHid UNIT. @1- TYPE 2. ~~. - ARE AE 
DH11 UNIT @1 LINES ENABLED 7 #HLEHE 
DH14 UNIT G2 TYFE @ ##AAKE AL 


DH11 UNIT @@ LINES ENABLED 7 #ELG#HE 
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THE NEXT SEVERAL QUESTIONS GEAL WITH 
TERMINAL RELATEC SOPTWARE FEATURES WHICH 
MAY BE INCLUDED IN THE RSTS“E SYSTEM AT 
THE OPTICGN GF THE SYSTEM MANAGER. 


PSEUDO KEYBOARDS PERMIT INTERACTIVE JES 
TO BE RUN WITHOUT TYING UF A REAL TERMI- 
NAL. THEY ARE PRIMARILY INTENDED FOR USE 
BY A BATCH CONTROL FROGRAM WHICH FEEDS 
COMMANDS TO QNE OR MORE FSELUICO KEVECQRRDS. 
DEDICATED TO RUNNING BACKGROUND TASES. 
HOW MANY PSEUDO KEYEOQARROS WOULD YO! LIKE 
TO HAVE ¢@ TO 62> 


PSEUDO KEYBOARDS * ##O4 HH 


RSTS’E IS CAPABLE OF SUPPORTING IBM e741 
COMPATIELE TERMINALS ON PLiib, OLIt1E. 
AND OCii SINGLE LINE INTERFACES, OR THE 
DH1i MULTIPLEXER. IF YOU CO NOT WANT ANY 
2741 SUPPORT THEN ANSWER "NO". OTHERWISE 
ANSWER "SL" TO INCLUDE 2741 SUPPORT FOR 
SINGLE LINE INTERFACES ONLY ANSWER "CH" 
FOR 2741 SUPPORT ONLY ON OH11 LINES: OF 
ANSWER "BOTH" TO FROVICE e741 SUPPORT CN 
BOTH SINGLE LINE INTERFACES ANC THE CH11 
MULTIPLEXERS S23 


2r4i°S ? #eNCe# ECITH 


2°44 TERMINALS ARE AVAILABLE WITH MANY 
CODE“KEYBORR? ARRANGEMENTS. FOUR OF THE 
MORE COMMON CODES ARE SUPPORTEG UNCER 
RSTS7E. THESE INCLUDE ITEM CORRESPONCENCE 
CODE «STANDARD SELECTRIC TYPEWRITER KEY'- 
BORRD>, EXTENDED BINARY CODED CECIMAL. 
STANDARD BINARY CODED DECIMAL, ANO CALL 
266 BASIC CODE ANY COMBINATION CF FROM 
ONE TO FOUR OF THESE CODE TRELES CAN BE 
INCLUDED IN THE RSTS/’E TERMINAL SERVICE. 
PLEASE ENTER THE ABBREVIATED CODE NAMES. 
(CORR, EBCD, SBCD, C360) SEPARATEC BY COM- 
MAS FOR 2744 CODES YOU WISH TO SUPPORT 


2744 CODE<S> * ##CORR. ## ECO. CORR: 


AM OPTIONAL FEATURE OF THE RSTS’E TERMI- 
NAL SERVICE ALLOWS ONE JOB TO INTERACT 
WITH SEVERAL TERMINALS THROUGH SPECTAL 
FORMS OF THE THE RECORD I-°OQ GET ANC FUT 
STATEMENTS. THIS FEATURE IS USEFUL IN 
APPLICATIONS WHERE THE SAME BASIC FUNC 
TION IS PERFORMED ON SEVERAL TERMINALS 
AND A SEPARATE JOB FOR EACH IS UNDESTIRE- 
ABLE OR AT LEAST INEFFICIENT. WOULD YOU 
LIKE TO INCLUDE THIS FEATURE cYES OF NO? 


MULTI-TTY SERVICE * FH HH 


(2.7.6) 


(25747) 


(2.7.8) 


(2.7.9) 


THE NEXT QUESTIONS SEAL WITH THE NUMBERS 
ANG KINGS GF DISK UNITS ON THIS SYSTEM. 


THE RISG4/7RISG@S GISE SYSTEM CONSISTS oF 
AN RH11 DEVICE CONTROLLER ANG FROM ONE 
TO EIGHT RS@S Ce5eks OF RS&4 CSt2k NORD 
FIXED-HEAD CISE ORIVES., RSTSE SUPPORTS 
ANY COMBINATION GF RS@=°S AND eSe4’sS Le 
TO AR TOTAL OF FOUR DRIVES FOR SWAPPING 
AND NON-RESICENT CODE ¢ADDITICNAL LINITS 
MAY BE CONNECTED TO THE FHid. HOWEVER: 
PLEASE ENTER THE NUMBER OF EACH TYRE CIF 
DRIVE «<@ TO 43 


RS6=z°S 7 FE AG: 
RS@4’°s 7 $6 AA ao: 


THE RF14 CONTROLLER IS USED To CONTROL 
UP TO & OF THE RS411 256K WORD FIXED-HEAL 
DISKS. IF THIS SYSTEM HAS NONE OF THESE 
DISKS, ANSWER @; OTHERWISE. HOW MANY 
256K WORD RS11 DISK FLATTERS ARE THERE 
C1 TO &3 


RPeRSil" Ss? #5 BE: 


IT IS POSSIBLE To USE THE RC411 DISK CON- 
TROLLER WITH UF TO FOUR FSé¢ €4kK WORD 
FIXED-HEAD DISKS F (1k: SWAPPING ANC 
NON-RESICENT CODE. IF THERE ARE NONE OF 
THESE BISK UNITS, ANSWER @) OTHERWISE, 
HOW MANY 64K WORD RS6é4 CISK FLATTERS ARE 
THERE ¢1 TO 43 


RCAL/RSE4’S * sok Babs: 


THE RUPG@4 CISE SYSTEM CONSISTS OF AN 
RH11 CONTROLLER AND UF TO EIGHT OF THE 
RP@4 4@ MILLION WORD MOVING-HEAD CISKk 
PACK DRIVES. HOW MANY RPGS CRIVES ARE 
INCLUDED IN THIS CONFIGURATION ¢@ To &3 
NOTE: IF YOU HAVE TWO GF MORE FFEe4 
DRIVES BUT PREFER TO CONSERVE MEMCRY Et' 
USING THE NON CVERLAPFEGD SEEK DRIVER, 
APPEND "/NO" TO THE NUMBER OF DRIVES 


RP@4’°S 7 a: BB ts 


THE RP11-C CONTROLLER IS USED TO CONTROL 
ANY COMBINATION GF UF TO EIGHT FP@e (18 
MILLION WORD? GR RPGS C26 HILLION WORD? 
MOVING-HEAD GISK PACK DRIVES. ENTER THE 
TOTAL NUMBER OF RP@2 AND RPGS CRIVES ON 
THIS SYSTEM ¢@ TQ &. NOTE: IF YOU HAVE 
TWO OR. MORE DRIVES BUT WANT TO CONSERVE 
MEMORY BY USING THE NON OVERLAPPED SEEK 
DRIVER, APPEND "“NG" TO THE NUMBER CF RF 
DRIVES : 


RPG@27RPOs°S 7 FHOSEE S 
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THE RK11 CONTROLLER IS USED TO CONTROL 
UP TO & OF THE RKG@S OR REGS 1.2 MILLION 
WORD MOVING-HEACD CARTRICGE CISKE ORIVES. 
HOW MANS RKG@S OR REGS CRIVES ARE THERE 
C@ TO S>. NOTE: IF YOU HAVE TWO OR MORE 
RK DRIVES BUT WANT TO CONSERVE MEMORY BY 
USING THE NON OVERLAPPED SEEK CGRIVER, 
APPEND "“NO" TO THE NUMBER OF CRIVES 


RKG3/RKO5’S 7 #eOSHR ZN 


THE "SYSTEM DISK" CONTAINS THE SYSTEM 
CORE IMAGE AND THE FIRST FART CF THE 
PUBLIC DISK STRUCTURE. THE SYSTEM GISK 
CAN BE EITHER THE FFi1 CRF) FIXED-HEAD 
DISK, AN REGS OR RKG@S CRE? CARTRICGE, CF 
AN RPG@e CREO, RP@S CRED. OR RPG@4 CRED DISK 
PACK. ON THIS SYSTEM WHICH SHALL IT EE 
CRF, RK, RP. GR. RB? : 


SYSTEM DISK * tok Rt Pa: 


THE NEXT FEW QUESTIONS CEAL WITH THE 
PERIPHERAL DEVICES ATTACHEG TO THIS 
RSTS’E SYSTEM 


THE TJULE MAGTAPE SYSTEM CONSISTS CF AN 
RH1ii MASSBUS INTERFACE, TM@e CONTROLLER, 
AND FROM ONE TO EIGHT TU1é TAPE DRIVES. 
IF THIS SYSTEM HAS NO TUG MAGTAFE UNITS 
THEN ANSWER @; OTHERWISE, HOW MANY TLLE 
DRIVES ARE ON THIS SYSTEM «1 TO &> 


Tu16°S ? 9k GIG: 


THE TM11 MAGTAPE CONTROLLER CAN SUPPORT 
UP TO EIGHT TU1@ MAGTAPE CRIVES. PLEASE 
ENTER THE NUMBER OF TLU4@ DRIVES ON THIS 
SYSTEM ¢@ TO &>% 


TU1O’°S * HHEOSHEE 


THE TC11 DECTAPE CONTROLLER CAN CONTROL 
UF’ TO & SINGLE DRIVES. IF THIS SYSTEM 
HAS NO DECTAPE AT ALL. ANSWER @ OTHER 
WISE, HOW MANY SINGLE DECTAFE DRIVES. 
NoT TuS6’S, ARE THERE ¢1 TO & - NOTE 
THAT EACH TUSE TURAL CRIVE HAS 2:2 


DECTAPES ? #HOERE 4 
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THE RSTS’E SYSTEM CAN HAYE UF To EIGHT 
LINE PRINTERS GF THE LF4i4 GE LSii TYPE. 
THESE PRINTERS ARE REFERRED TO E&Y THE 
DEVICE NAMES LP@: THROUGH LF?:. IF THERE 
IS NO LINE PRINTER, ANSWER @; CTHERWISE, 
ENTER THE NUMBER OF FRINTERS OF EITHER 
TYPE ©41 TO &> : 


FRINTERS 7 $A ac: 
CERTAIN FEATURES OF EACH OF THE LINE 
PRINTERS ON THE SYSTEM MUST BE CEFINED. 
THE NEXT FEW GUESTIONS DEAL WITH THOSE 
FEATURES. 

LFP&@: TYPE # ok L Pook: 
FOR THE LINE PRINTER CESIGNATEC “"LP@:", 
PLEASE DESIGNATE THE TYRE CF PRINTER: 
"LF411" (DEC STANCARD DRUM FPRINTERS?, cr 
"L514" CCENTRONICS SERIAL PRINTER? 

LPO: TYPE? sORL Pot: 
LP@: WIDTH # sed Ea: 


FOR THE LP1i FRINTER CESIGNATED "LFe@:", 
ENTER LINE WIDTH - &@ OR 122 CHARACTERS: 


LPG: WIDTH ? tL Edit 
LPG: LOWER CASE # EENCHE 

SOME LP14i PRINTERS HAYE A 36 CHARACTER 
SET INCLUDING LOWER CASE CHARACTERS. 


DOES THIS FRINTER INCLUDE LOWER CASE 
«YES OR NOD. 


LPG: LOWER CASE ? ##NCEH 
LP41: TYPE ? foe L Pot 
LP4: WIDTH ? a ELE 
LP41: LOWER CASE 3 ##NCRE YES 
LPz: TYPE 7 feel Sotok 


IF THERE IS A LINE PRINTER AVAILABLE FOR 
USE DURING SYSGEN (MUST BE LF@>, IT WILL 
BE USEG TO PRINT THE SYSTEM LOAD MAPFS 
ANG, QGFTIOGNALLY. TO PRINT ASSEMBLY LIST- 
INGS GF THE SYSTEM TABLES ANC TERMINAL. 
SERVICE MOODLILES. IF Yau HAVE A PRINTER 
AND WANT THE ASSEMBLY LISTINGS  ANE-OF 
LOAD MAPS PRINTED CURING S'SGEN, ANSWER 
"VES", OTHERWISE ANSWER "NO". 


LP6 FOR SYSGEN 7? se bt ook: 
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THE SYSTEM GENERATION PROCESS INCLUDES 
THE ASSEMBLY CF THE SYSTEM TAELES ANC 
THE TERMINAL SERVICE SOFTWARE. El. <4S 
POSSIBLE TQ HAVE LISTINGS CF THESE TWO 
TAILOREC MODULES PRINTEG (GN THE LINE 
PRINTER. WOULD YOU LIKE TO FRINT THESE 
LISTINGS “YES OR NQO>. 


LISTINGS 7 EN CEH 


THREE CARD READERS ARE AVAILABLE (CN 
RSTS°E SYSTEMS, THE CR11 FUNCHED CARE 
READER, THE CM1i MARKED CARD REACER, ANE 
' THE C611 HIGH-SPEED FUNCHED CARD READER. 
IF THIS SYSTEM DOES NOT HAVE A CARD 
READER, ANSWER ‘NONE’; OTHERWISE, DOES 
IT HAVE A “CR1i1%, A ’CM11’ OR A “C4141. 


CARD READER * ; teCkeee COLL 


THE CARDS REAC BY RSTS’E WILL NORMALLY 
BE INTERPRETED AS BEING IN DEC G29 CODE. 
IF THIS INSTALLATION USES CARDS IN DEC 
@26 CODE OR FROM A 14614, YOU MAY SELECT 
THE APPROPRIATE SPECIAL DECODING TABLE. 
IF YOU DO NOT WANT THE SPECIAL CECOCING, 
ANSWER "29"; GTHERWISE, SHOULD IT EE 
"926" OR “14@1" CODE 


CARD DECODE 7 HHS ORE 


IS THERE A HIGH-SPEED FAPER TAFE FEACDER 
“YES OR NOD. 


P.T. READER 7 ae! obra: 


IS THERE A HIGH-SPEEC PAPER TAPE FUNCH 
“YES OR NOD. 


P.T. PUNCH * Bok y! kok 


THE DQ12 NPR SYNCHRONOUS LINE INTERFACE 
1S NOT SUPPORTED UNDER RSTS“E. © HOWEVER, 
TO DETERMINE THE CORRECT FLOATING DEVICE 
ADDRESSES FOR OTHER SUPFORTED HARCWARE, 
WE NEED TO KNOW HOW MANY D@11°S ARE CON- 
NECTED TO THIS SYSTEM ¢@ TO 162 : 


DQAL’ Ss ? , : 8: Ao: 
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ONE OCP1t OR CUI4 SYNCHRONOUS LINE INTER- 
FACE IS REGUIREC FOR OPERATION GF THE 
RSTS’E 2786 PACKAGE CIF INCLUDED BELOW: 
APCITIONAL DP411 ANG Gl4d INTERFACES MAY 
BE CONNECTED TQ THE UNIEBUS FOR OTHER 
PURPOSES. PLEASE SPECIFY THE NUMBER CF 
THESE DEVICES ON THIS SYSTEM CINCLUDING 
ANS TO BE USED BY THE 2Fsa@ FACKAGE? 


COPAai’s + GE St ob: 
puai°s + ere 


THE RSTS’E @7@@ PACKAGE EMULATES THE 
OPERATION OF THE IBM 2P&@ MOCEL 1 DATA 
TRANSMISSION TERMINAL. THE FACKAGE FER- 
MITS THE BSTSWE SYSTEM TO COMMUNICATE 
WITH ANY ITEM SYSTEM WHICH SUPPORTS THE 
DEVICE. OR WITH ANOTHER RESTS eFree SYSTEM 
THE 2°80 PACKAGE IS SOLD AND SUPRORTEL 
BY THE CEC COMMUNICATIONS GROUP. LT chs 
NOT INCLUGE® IN THE STANDARD BSTSAE KIT. 
DO YOU HAVE THE 27&@ PACKAGE AND WISH To 
INCLUGE IT IN THIS SYSTEM CES CF Net 


2rbQ ? FENCE VES. 


THE 2’&@ PACKAGE RE@UIRES EITHER A GRAAL 
OF GUI SYNCHRONGUS LINE INTERFACE AND 
THE KG11-A “COMMUNICATIONS ARITHMETIC 
OPTION? WHICH TYPE OF SYNCHRONOUS LINE 
INTERFRCE WILL YOUR 2e7Sa PACKAGE USE 
COPL1 OF GuUads : 


27S@ INTERFACE * RHOUEE DFAS 


THE FOLLOWING CEVICES ARE NOT SUPFPORTED 
BY THE RSTS’E SYSTEM SOFTWARE ALTHOUGH 
THEY MAY BE ATTACHED Te THE UNIBUS FOR 
OTHER PURPOSES. 


DM11-A SINGLE-SPEED MULTIPLEXER 

ON11-DA AUTOMATIC CALLING UNIT INTERFACE 
DR1i1A.C GENERAL DEVICE INTERFACES 

PA611R TYFESET READER 

PA611P TYFESET PUNCH 

DTGS-FP FROGRAMMABLE BUS SWITCH 

OXL1 IEM Z6G@/37?@ INTERFACE 

GT46 GRAPHIC SYSTEM 

LPS14 LABORATORY PERTPHERAL SYSTEM 
KW1I1W WATCHDOG TIMER 


ARE ANY OF THESE NON-SUPPORTED DEYWICES 
CONNECTED TO THIS SYSTEM ¢VES OF NO 


NON-SUPPORTED DEWICES * ##y FF VES 
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ENTER THE NUMBER OF (M11-A SINGLE SPEED 
MULTIFLEXERS ON THIS SYSTEM C@ TO 165 


DM14-A’S 7 peooE 


HOW MANY ON11-0A AUTOMATIC CALLING UNIT 
LINE INTERFACES ARE CONNECTED TO THIS 
SYSTEM <@ TO 64) 


DN11i-DA’S * OH EIU A 


ENTER THE TOTAL NUMBER OF OR11-A ANE 
DR11-C GENERAL CEVICE INTERFACES CN THIS 
SYSTEM c@ TG 32) : 


DR11-A,C’S # +: ABD: 


HOW MANY FAGL1IR TYFESET REACERS ARE 
INCLUDED IN THIS CONFIGURATION ¢@ TO 16> 


PAGLIR’S 7 set AG 


HOW MANY PAGLIP TYPESET FUNCHES ARE CON- 
NECTED TO THIS SYSTEM (@ TO 16% 


PAGL1P°S * +OR ABE: 


ENTER THE NUMBER OF DT@S-FF FROGRAMMABLE 
BUS SWITCHES ON YOUR POF-11 ¢@ TO &3 


DTGZ-FE’S * to BIG: 


HOW MANY Dxit IBM 2é@"s7@ INTERFACES ARE 
ATTACHED TO THIS SYSTEM (@ TO 4) 


Dead’ S ? SOR EIR 


ANSWER "@" IF YOU HAVE NO GT4@ GRAPHIC 
SYSTEM HARDWARE. ALSO ANSWER "@" IF YOLkr 
GT4@ HAS ITS GWN FOR-11 CPU ANG THE CON- 
NECTION TO THE HOST (RETS’E>® MACHINE IS 
THROUGH A STANDARD TERMINAL INTERFACE 
ENTER "1" ONLY IF A GT4@ GRAPHIC CISPLAY 
PROCESSOR IS CONNECTED DIRECTLY TO THE 
UNIBUS OF THE RSTS’E MACHINE AND ITS 
INTERRUPT VECTORS ARE ASSIGNED ACCORDING | 
TO DEC STANDARDS FOR FLOATING VECTORS 


GT46 <1 ONLY? * ob ABD 
TYPE "4" IF AN LPS LAB PERIPHERAL SYSTEM 
IS ATTACHED TO THIS SYSTEM. OTHERWISE 
ENTER "G". : 

LPS «41 ONLY? 7 or AB: 
ENTER "1" IF A KW4itW WATCHDOG TIMER Is 
INCLUDED IN YOUR CONFIGURATION. (OTHER - 
ENTER "@". 


KWidW ¢1 ONLY? # 40k AG oe 
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THE REMAINING QUESTIONS CEAL WITH THE 
NAME, CAPACITY, ANG FEATURES OF THIS 
RSTS°E SYSTEM PROWICED AT THE SYSTEM 
MANAGER’S GPTION. 


RSTS7E SYSTEMS IDENTIFY THEMSELVES WITH 
Ao 14 CHARACTER INSTALLATION NAME. ENTER 
UP TO 14 CHARACTERS: = --~----------- 


THE INSTALLATION NAME : #RSVSTEM TEST## SYSTEM #2:c6 


WITH SUFFICIENT HARCWARE RSTS-“E CAN HAN- (257317) 
CLE UP TO 6&2 SIMULTANEGUS JOES. WHAT IS 

THE MAXIMUM NUMBER OF JOBS ¢JORMAx> To 

BE USED AT THIS INSTALLATION ¢4 To 62) 


MAXIMUM JOBS 7 ##EOHHE Fe 


SMALL BUFFERS ARE 16 WORD BLOCKS IN MON- (2.7 228) 
ITOR STORAGE THAT ARE CYNAMICALLY ALLOK 

CATED AS INPUT AND OUTPUT BUFFERS. FILE 

PARAMETER BLOCKS, ETC. STORAGE MAY BE 

ALLOCATED FOR =@ TO 999 SMALL BLUFFERS 

THE RECOMMENDED NUMBER IS AT LEAST 14 

FOR ERCH POSSIBLE JOE. HOW MANS SMALL 

BUFFERS WOULG THIS INSTALLATION LIKE To 

HAVE <38 TG 999) : 


SMALL BUFFERS 7 #ECOORE E20 


BIG BUFFERS ARE 256 WORD BLOCKS IN MONI- (2.7.19) 
TOR STORAGE THAT ARE CYNAMICALLY ALLO- 

CATEGC FOR INPUT AND OUTPUT TO DECTARE. 

STORAGE MAY BE ALLOCATED FOR FROM 4 To 

BIG BUFFERS. THE RECOMMENDED NUMBER IS 

ONE FOR EACH DECTAPE GCRIVE THAT WILL BE 

SIMULTANEGUSLY IN USE. HOW MANY BIG 

BUFFERS WOULD THIS INSTALLATION LIKE Ta 

HAVE ¢1 TO &). 


BIG BUFFERS > ##O144 


INTER-JOB COMMUNICATION IS ACCOMPLISHED (2.7.20) 
THROUGH THE USE OF SEND AND RECEIVE si's- 
TEM FUNCTION CALLS. SENOCRECEIVE CODE If 
NORMALLY NON-RESICENT ELIT A SMALL TABLE 
OF ACTIVE RECEIVERS IS RESICENT. THIS 
TABLE CONSISTS OF FIVE WORDS FOR EACH 
RECEIVER ALLOWED TO BE ACTIVE SIMULTA- 
NEOUSLY ¢4 TO & RECEIVERS ARE USUALLY 
SUFFICIENT3. PLEASE ENTER THE NUMBER OF 
ACTIVE RECEIVERS ALLOWEC AT YOUR INSTAL- 
LATION ©<@ TQ JOBMAX>? : 


RECEIVERS * HHCSHE 6 
RSTS’E SYSTEMS CAN ATTEMPT TO AUTOMATI- 2420 
CALLY RECOVER FROM A POWER FAILURE. Do 

YOU WANT THIS CAPABILITY IMPLEMENTED IN 

THIS SYSTEM CYES OR NO? 


POWER FAIL 7 HHS HH 
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AN OPTIONAL FEATURE OF THE RSTS-’E SYSTEM 
ALLOWS THE FILE FROCESSOR ¢FIF? TO USE 
FREE SMALL OR BIG BUFFERS TO STORE DISK 
DIRECTORY INFORMATION. THIS IMPROVES THE 
SPEED OF CIRECTCORY PROCESSING EY AVOIE- 
ING THE NECESSITY OF REREACING COMMONLS' 
USED DIRECTORY INFORMATION. 0 Yall WISH 
TO INCLUDE THIS OPTION ¢CYES OR NO) 


FIF BUFFERING # HY HH 


IF THERE IS SUFFICIENT MEMORY AVAILABLE 
ON THIS SYSTEM. THE MOST FREQUENTLY USEC 
NON-RESIDENT DISK HANDLING CODE CAN BE 
MADE RESIDENT IN ORDER TO FROVIDE BETTER 
SYSTEM PERFORMANCE. SHOULD THIS GISK 
PROCESSING BE CONE BY RESIDENT CODE ¢vVES 
OR NO>. 


RESIDENT DISK HANDLING * +ENCH PES 


THE DISPATCH CODE AND TABLES FOR THE FIF 
SYSTEM FUNCTION CALLS <¢S¥S CODE €> ARE 
NORMALLY NON-RESIDENT. OVERALL SYSTEM 
PERFORMANCE CAN BE IMPROVED 64 MAKING 
THIS CODE RESIDENT. CO YOU WANT THE St's 
CALL DISPATCH CODE RESICGENT CYES OF NO 


RESIDENT SYS CALL DISFATCH * FENCE 


THE ROUTINES WHICH IMPLEMENT THE SENC: 
AND RECEIVE SYSTEM FUNCTION CALLS ARE 
ALSO NON-RESIDENT. IF YQUR APPLICATIONS 
REQUIRE INTER-JOB COMMUNICATION, YC 
MAY WANT SEND/RECEIVE RESIDENT. FLEASE 
ANSWER YES OR NO 


RESIDENT SEND/RECEIVE * HENCE 
NON-RESIDENT CODE IS USED TO LIST GISK 
DIRECTORIES <¢CATRLOG COMMAND? IF YOu 
WANT THE DIRECTORY LISTER RESIDENT, TYPE 
"VES", OTHERWISE ANSWER "NC". 


RESIDENT DIRECTORY LISTER 7 HENCRS 
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THE CONCISE COMMAND LANGUAGE CFTION EN- (2.7.24) 
ABLES EACH INSTALLATION TO CEFINE A SET 
OF KEYBOQRRED COMMANDS WHICH CALL AND FASS 
ONE COMMAND LINE TO COMMONLY USED SYSTEM 
PROGRAMS. CO YOU WISH TO INCLUDE THE CCL 


OPTION IN THIS SYSTEM CYES OR NO? 


CCLy -? ##o ## YES 


ROTS’E KITS INCLUDE ONE STANDARD TABLE 
OF CCL COMMANDS THESE ARE LISTED IN THE 


SYSTEM MANAGER’S GUICE. IF THIS SET 


Is 


ADEQUATE FOR YOUR NEECS, ANSWER “YES; 
OTHERWISE, ANSWER “NEW TO CREATE YOUR 
OWN UNTQ@UE CCL COMMANDS, ORF “ACO TO AOE 
YOUR OWN UNIQUE CCL COMMANDS TO THE 


STANDARC TABLE 


STANDARD CCL TABLE *. ##y FH 


AO 


TO CREATE A CCL ENTRY. TrFE THE FROGRAM 


NAME AND THE CCL COMMAND CSEPARATED Et 


A 


COMMAS. THE PROGRAM NAME IS 41-6 ALFPHA- 
NUMERIC CHARACTERS; THE CCL COMMAND MAY 


BE UP TO 14 ALPHANUMERIC CHARACTERS 


LIF 


To 2#@ CCL ENTRIES MAY BE CEFINED. TYPE 


"CE" TO END WOUR CCL TABLE. TYPE "2" 
RESTART THE SERIES OF CCL QUESTIONS 


<PROGRAM>, CCOMMAND: % #E ST HH 
<PROGRAM>, <COMMAND? 7 $i SHH 
<PROGRAM>, CCOMMAND? * FET THE 
PROGRAMS, CCOMMAND? * HET SRE 
<PROGRAM>, CCOMMAND> ? HET THE 
CPROGRAM>, (COMMAND? + HET THE 
CPROGRAM?. CCOMMAND? 7 HET TRE 
CCL LISTING ON LF@: * HENCE HE 


Ta 


INVENT. CONHAMNE: 
INVENT. CONCRDER: 
INVENT. BACKLOG 
CROCER. ORCER 
ORDER. CANCEL 
CRCER, INGUIRE 


“ENE 
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FLOATING POINT NUMBERS ARE REPRESENTED 
INTERNALLY AS TWO 16-BIT WORDS, GIVING 
SEVEN SIGNIFICANT DIGITS. IT 1S POSSIBLE 
TO MAINTAIN 1° SIGNIFICANT CIGITS 6 Ls- 
ING 4 WORDS PER NUMBER. THE FOUR WORD 
MATH PACKAGES ALSO INCLUCE THE SCALED 
ARITHMETIC FEATURE. WOULD THIS INSTAL- 
LATION PREFER TO USE @ OR 4 WORD MATH 


MATH PRECISION 7 Fo FH 4 


IT 15 FOSSIELE TO SAVE SPACE IN THE EAR 
SIC-PLUS SYSTEM EY OMITTING THE EXNTENCELD 
FUNCTIONS SIN, COS, S@R, LOG, ETC.,. IF 
THEY ARE NOT NEEDED. OOES THIS INSTAL- 
LATION NEED TO COMPUTE THESE FUNCTIONS 
“VES OR NO. 


FUNCTIONS 7 : ##s' $H# 


THE RSTS’E SYSTEM NORMALLY REPORTS THE 
TIME GF DAY AS “AM” OR "PM", IT 1s 
POSSIBLE TQ HAVE ¢4-HOUR TIME REPORTEL 
INSTEAD «COMMON FOR EURCRPEAN AND MILI- 
TARY INSTALLATIONS ?. OC You WANT 
"AM?PM" OR "24-HOUR" TIME REPORTED. 


TIME FORMAT * ##O4HE AM 


SPECIAL OUTPUT FORMATTING CAN BE (GONE 
USING THE "PRINT USING" STATEMENT. 
WOULD THIS INSTALLATION LIKE TO HAVE 
THIS OPTIONAL FEATURE (YES CR NO). 


PRINT USING ? ##S' HF 


BASIC-PLUS PERMITS THE USER TC CGPERATE 
ON AN ENTIRE MATRIX USING JUST A SINGLE 
STATEMENT. THESE STATEMENTS ARE THE 
"MAT" STATEMENTS. WOULD THIS INSTALLA- 
TION LIKE TO HAVE THIS CFTICNAL FEATLIFRE. 


MATRICES ? ##NOKE YES 


THE STAND-ALONE PROGRAM USED TO COFS' 
DISKS/’TAPES. ROLLIN. CAN BE INCLUDED IN 
THE RSTS’E SYSTEM IMAGE. IT CAN THEN BE 
LOADED FROM THE SYSTEM DISK USING THE 
“LOADS OPTION. WOULD THIS INSTALLATION 
LIKE TO INCLUDE ROLLIN (YES OR NQ>. ; 


ROLLIN ? Ht HH 
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SYSGEN:IF YOU HAVE ANS SPECIAL FEGUIFEMENTS WHICH REQUIRE 
SYSGEN: EDITING EITHER THE CONFIGURATION FILE (CONFIG. MAC? 
SYSGEN:OR THE EATCH GENERATION FILE (¢SYSGEN. BATS. ABORT 
SYSGEN: NOW EY TYPING "“CONTROL-C" ANC THEN "TE". RESUME AT 
SYSGEN: THIS FOINT BY TYPING “BATCH SYCSGNZ". OTHERWISE, 
SYSGEN: TYPE "CO" TO CONTINUE WITH SYSTEM GENERATION 


AG56 G66666 
$CO 


SYSGEN:CHECKFOINT TWO: IF ANY PROBLEMS CEYELOF CURING THE C2512) 
SYSGEN: BATCH GENERATION PROCESS WHICH FOLLOWS, SYSGEN MAY 
SYSGEN: BE ABORTED BY TYPING "CONTROL -C" AND "TE" BEeSTeHeT 

SYSGEN: FROM THIS POINT EY TYPING "BATCH SYSGN2" 


$#CH SYSGEN. BAT (2.8) 
$RUN PIF 

$RUN MACRO 

#RUN MACEO 

$RUN FIP 


SYSGEN: REMOVE DEC-11-ORSPA-C-XXe FROM MAGTAPE UNIT @ TEMPORARILY 
SYSGEN: MOUNT DEC-11-OQRCOA-C-MCo ORF MCF CBPSa PACKAGE? ON LINIT @ 
SYSGEN: WITH NO “WRITE RING" ANG SET TO “ONLINE". 

SYSGEN: TYPE "CO" WHEN REAL! 


AGS6 Bheoae 
$CO 


$RUN PIP 


SYSGEN: REMOVE CEC-11-ORCOR-C-MCSo OF MC? FROM MAGTAPE DRIVE @ AND 
SYSGEN:REMOUNT DEC-11-ORSPA-C-#ex% ON MAGTAFE DRIVE & 

SYSGEN: WITH NO "WRITE FING" AND SET TO “ONLINE™. 

SYSGEN: TYPE “CO" WHEN READY 


AGSG BEHH66 
#CO 


$RUN PIP 
$RUN MACRO 
RUN EDIT 
RUN MACRO 
$RUN PIP 
RUN PIP 
$RUN LINK 


$RUN PIP 
RUN LINK 


$RUN PIP 
#RUN LINK 


RUN PIP 
$RUN CILUS 


SYSGEN: REMOVE DEC-11-OGRSFA-C-XXe AND MOUNT A NEW MAGTAFE 
SYSGEN:HITH "WRITE RING" ON UNIT @ SET TO "ON LINE" AND 
~ SYSGEN: TYPE "CO" WHEN REAC' 

AGBS6 B6866 

$CO 
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RUN PIF 


SYSGEN: WHEN SYSLOD IDENTIFIES ITSELF. 
SYSGEN:MQUNT A NEW DISK ON UNIT RF UNIT @, 
SYSGEN: READY AND WRITE ENABLE THE CRIVE. 

SYSGEN: RESPOND AS FOLLOWS TO THE FROMPTING: 
SYSGEN:CONSOLE FILL COUNT = CRETURN> 

SYSGEN: DATE: - COC-MMM—o'4'> 

SYSGEN: DIALOGUE? CRETURN> 

SYSGEN: #DP:A°NS:542: 25°F 0/°TO: 47HO/7BOSCMT -RSTS. LOL 
$RUN CILUS 


SYSLOD VY@E&-G1A 

CONSOLE FILE COUNT= 

DATE: 26-CEC-74 

DIALOGUE? 

#DP:7NS:512:25°TO: 4°HO/BOCMT -RSTS. LOL 


SYSLOD COMPLETE 


RSTS YV@SC-@1 SYSTEM #866 


OPTION: 
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2.6.2 Disk Cartridge Software Using Short Form Questions 


Automatic Answers 
Aetttatic Answers 


with 


Bootstrap the system generation disk cartridge using the hardware loader 


DOS/EATCH ¥9-26C 
DATE: 26-DEC- 74 
TIME: 16:66 
DIALOGUE? 


$LO 4,14 
DATE :-26-DEC-74 
TIME: -10:-604:26 


$RUN CILUS 
CILUS V@E-GER 


#ROLLIN. CIL-/’BO 

ROLLIN V@? 

DK1: “FOCDKG: “VE 

STARTING RK FORMAT PASS 
END RK FORMAT PASS 
STARTING VERIFICATION FRSS. 
#OK1: “FOCDKG: “VE 

STARTING RK FORMAT FASS 
END RK FORMAT PASS 
STARTING VERIFICATION FASS 
#°BOOT:DK: 


DOS/“BATCH ¥9-2aC - 
DATE: 


2-41 


(2.341) 
(2.3.2) 
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DOS/’BATCH ¥9-248C 
DATE: 26-DEC-74 
TIME: 16:66 
DIALOGUE? 


$LO 1,14 
DATE: -26-DEC-74 
TIME: -16:@6:26 


$RUN CILUS 
CILUS Y@S-G6A 


#SYSLOD. CIL-/BO 
SYSLOD VY@&-G1A 
CONSOLE FILL COUNT=4 
DATE: 2@-DEC-74 
DIALOGUE? 

#DEG@:°FO 

#061: /FO 

#DP1:/°FO 


REMOVE THIRG FANEL BELOW RF2iC INDICATORS 


AND SET THE LEFT HAND SWITCH TO FORMAT ENABLE: 


RESET SWITCH TYPE YES WHEN DONE YES. 
ARE YOU SURE? YES 


#DKG: °FO 
#DK1: “FO 
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RE ACY? 


res 


(2.333) 


DOS’BATCH ¥YS-26C (2.4.1) 
DATE: 2@-CEC-F4 

TIME: 16-66 

DIALOGUE? YES 

DO YOU WANT TO RESET CONSOLE FILL COUNT? VES 
FILL COUNT=4 

ARE ANY DEYICES DOWN? NO 

DO YOU WANT TO CHANGE LINE PRINTER? YES 

LS411? NO 

HOW MANY COLUMNS ? 132 

LOWER CASE? NO 

OVERPRINT? NO 

DO YOU WANT TO CHANGE CARO READER DEFAULTS? NO 
HAVE YOU GOT RE@e DISK? NO 


$#LQ 4.1 (2.4.2) 


DATE: -26-DEC-?74 
TIME: -16: 44:26 


SEATCH SYSGEN (2.4.4) . 


JOB SYSGENED 1.1) 
TIME: -10.:@6:=6 
$#CH SYSGN= 


SYSGEN:CHECKFOINT ONE: DURING THE CONFIGURATION CIALOGUE (2.5.2) 
SYSGEN: WHICH FOLLOWS, YOU MAY ABORT SYSGEN EY TYFING 

SYSGEN: "CONTROL-/C" ANG THEN "TE". RESTART FROM THE BEGIN- 

SYSGEN:NING OF THE DIALOGUE BY TYRFING “BATCH SYSGN4L". 

SRUN SYSGEN 
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**k29-DEC-?4e+ 
BEGINNING QF RSTS’E SYSTEM GENERATION. 


QUESTIONS COME IN LONG ANE SHORT FORMS 

IF YOU ARE FAMILIAR WITH THEM, ANSWER 
"S" FOR SHORT; OTHERWISE. ANSWER "L" FOR 
LONG FORM. APPEND "“A" TO ENABLE ALITOR- 
MATIC ANSWERS. FORM * SA 


MEDIA 7 RK 

FEP ¢€44/°45) ? soo Chat: 
FIS (14°46) # EN Cbd: 
CLOCK ? sonF ato oC 
KW11P INTERRUPT RATE. 7 HHL OEE 
CONSOLE TYFE * ##LAZGS. ## VTOSE 
KLii,LC11,DL11A, DLi1e’s 7 HOR ET Stat a: 
DL11iC, DLi1ibd’S ? fot AB: 
bCc11°S ? +k ABA 
DLi1E’S ? Ped Shae 
DJ11°S ? 0 GG 
DH11°S ? . oR EL tk 
DH1i4i UNIT 66 TYPE * HHA AH 


DOES DHiit @@. INCLUDE A DM11-EE? #8778# YES 


DH1i UNIT @@ LINES ENABLED * HELE RH 

PSEUDO KEYBOARDS * FHO4EE 

2741°S ? . ##NC## CH 

2744 CODECS) ? ##CORR. ## CZE68 
MULTI-TTY SERVICE ? ##yY HH 
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(2.552) 


(2 


(2. 


-7.1) 


7.5.2) 


.7.6) 
-7.7) 
e738) 


-7.9) 


ROoBs°S 2 be ol Be 


Road? cq 7 BT 4: 
REA/RST1°S SOE RIA toot: 
RPFad oS + so A a A: 


THE RUPG@4 GISK SYSTEM CONSISTS OF AN 
RH1i1t CONTROLLER AND UF To EIGHT OF THE 
RPG@4 40 MILLION WORD MOVING-HEAD DTce 
PACK ORIVES. HOW MANY RPA DRIVES ARE 
INCLUGEG IN THIS CONFIGURATION ¢& To &> 
NOTE: IF YOU HAYE TWh OF MORE Feed 
DRIVES BUT PREFER TO CONSERVE MEMORY BY 
USING THE NON QYVERLAPPED SEEK DRIVER, 
APPEND "“NO" TO THE NUMBER OF DRIVES 


RP@4°S 7 2 EAE ata: 
RF@2/RF@2°S + A tot: 
REBS’RKGS’S 2 #HOSHHE 
SYSTEM: DISK > seok Re Pets: 
TUIE’S 7 +E ABD 
TuU1a’S 7 FHOSHEE Z 
DECTAPES 7 #HOSHE 4 
PRINTERS * HEAL ot: 
LFP@: TYFE 7 4 LL Phos: 
LP@: WIDTH 7 tok] Eo: 
LP@: LOWER CASE 7 ##NCKE VES 
LP@ FOR SYSGEN ? Bory! bok: 
LISTINGS 7 HEN CHEE 
CARD READER 7 tC RoR 
CARD DECODE ? #HOSORE BSE 
P.T. READER # OEY! ok 
P.T. PUNCH 2 er 


(257211) 


(2.7.19) 


(2.7.12) 


(237423) 


(2.7.14) 
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D@11°S 7 sk AA book: 


THE CO41 NFR SYNCHRONGUS LINE INTERFACE 
IS NOT SUPPORTED UNCER RSTS-E. HOWEVER, 
TO DETERMINE THE CORRECT FLOATING DEVICE 
ACORESSES FOR CTHEF SUPPORTED HARDWARE, 
WE NEED TO KNOW HOW MANY DQ14°S ARE CON- 
NECTED TO THIS SYSTEM ¢C@ To 163 


DO411°S ? so Gb: 
DF1i1i°sS * tO Soe 
DUL1°S * EGA i: 
2786 7 FENCE 


THE RSTS’E 2?S@ PACKAGE EMULATES THE 
OPERATION CF THE IBM 27&@ MODEL 4 DATA 
TRANSMISSION TERMINAL. THE FACKAGE FER 
MITS THE RSTS’E SYSTEM TO COMMUNICATE 
WITH ANY IBM SYSTEM WHICH SUPPORTS THE 
DEVICE, OF WITH ANOTHER RSTS 27ee SYSTEM. 
THE 27°&@ PACKAGE IS SOLO AND SUPPORTED 
BY THE DEC COMMUNICATIONS GROLIF. IT 1S 
NOT INCLUDED IN THE STANDARD RSTSWE KIT 
CO YOU HAVE THE 2786 PACKAGE AND WISH To 
INCLUDE IT IN THIS SYSTEM ¢YES CR NOI> 


2786 FENCE VES 
2780 INTERFACE * HHOUEE CPLA 
NON-SUPPORTED CEVICES # ##) ## YES 
DM44-A’ Ss ? 9 EEA a: 
DNi1-DA‘S * oe GG 
DR1I1-ALC’S * tb BBD: 
PR6441R°S * +e AG 
PAGLIF’S $b BG at: 
DTGS-FP’S # or AG AO 
D¥11°S # #3 Gt: 
GT46 «<1 GNLY>D # ob CGE: 
LPS <4 ONLY? % sor BI tok 
KWi1W ¢1 ONLY * soe BEL: 
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(227-215) 


(2.7.16) 


THE INSTALLATION 


HE INSTALLATION NAME : FESVSTEM TEST## SISTEM #1426 


MASIMUM JOES FHSOHHE 24 (27517) 
SMALL BUFFERS 7 #ESOAHE 240 (2:57 AB} 
BIG BUFFERS # ##OL EH (2.7 519) 
RECEIVERS 7 FHOSHHE 6 . (2.7.20) 
POWER FAIL * Fey FH (2.7.21) 
FIP BUFFERING * HEY HH (2.7.22) 


AN OPTIONAL FEATURE OF THE RSTSA-E SYSTEM 
ALLOWS THE FILE FROCESSOR ¢FIF? To LSE 
FREE SMALL OR BIG BUFFERS TO STORE GIsSk 
DIRECTORY INFORMATION. THIS IMPROVES THE 
SPEED OF DIRECTORY FROCESSING EY AYOTOR 
ING THE NECESSITY GF RERERCING COMMONLY 
USED GIRECTORY INFORMATION. CO YOU WISH 
TO INCLUDE THIS OFTION ¢CYES GF No: 


FIP BUFFERING 7? #24 ## 

RESIDENT DISK HANDLING 7? +ENChE WES. (257-23) 
RESIDENT SYS CALL DISFATCH * #HNCHEH 

RESIDENT SEND/RECEIVE ? HEN CEH 

RESIDENT DIRECTORY LISTER @ HENCE 

CCL? | #84 ## YES (2.7.24) 
STANDARD CCL TABLE ? ##y ## YES 

CCL LISTING ON LP@: 7 HENCE 

MATH PRECISION ? ##2 ## 4 (2.7.25) 
FUNCTIONS # ##y #4 (2.7.26) 
TIME FORMAT 7 ##248% FM 

PRINT USING 7 HH aH (2.7.27) 
MATRICES *# ##NCHH VES (2.7.28) 
ROLLIN ? : +H) #4 (2.7.29) 
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SYSGEN: IF YOU HAVE ANY SPECIAL REQUIREMENTS WHICH REQUIRE 
SYSGEN: EDITING EITHER THE CONFIGURATION FILE (CONFIG. MACS 
SYSGEN: OR THE BATCH GENERATION FILE ¢SYSGEN. BATS, ABCRT 


OSYSGEN:NOW BY TYPING "CONTROL/C" AND THEN "TE". RESUME AT 


SYSGEN: THIS FOINT EY TYRFING "BATCH SYOGNZ". OTHERWISE. 
SYSGEN: TYPE "CO" TO CONTINUE WITH SYSTEM GENERATION 
AGSG GeoGG4 


$CO 


SYSGEN: CHECKPOINT TWO: IF ANY PROBLEMS CEVELOF CURING THE 
SYSGEN: BATCH GENERATION FROCESS WHICH FOLLOWS, SYSGEN MAY 
SYSGEN:BE ABORTED BY TYFING "CONTROL/O" AND "TE". RESTART 
SYSGEN: FROM THIS FOINT BY TYPING "BATCH SYSGNZ" 

$CH SYSGEN. BAT 


‘S257 goaaas 


(2542) 


SYSGEN: MOUNT DEC-14-QRCOA-C-HC DISK C#?7EG@ PACKAGE? ON RE DRIVE 1. (2.8) 


SYSGEN: READY AND WRITE PROTECT THE GRIVWE. 
SYSGEN: TYPE "CO" WHEN REAL 
AGS6 BEGG 


$00 


“SPUN MACRO 
$FUN MACRO 


vont PtH PEP: ors 


SYSGEN: REMOVE CEC-11-CRCOA-C-HC FROM RK DRIVE 4 


\QSRUN MACRO 


$RUN LINK 
$RUN LINK 
$RUN LINK 


—SRUN-PTE 


$RUN CILUS 
SYSGEN: MOUNT A FORMATTED RK CARTRIOGE CN CRIVE 4 
SYSGEN:SET TO "RUN" AND WRITE ENABLE 

SYSGEN: TYPE ‘CO’ WHEN READY TO LOAD THE NEW SYSTEM 
AeSe BoaoRG 

$CO 

$RUN CILUS 

SYSGEN: REMOVE  DEC-14-ORSFA-B-HC FROM RK DRIVE @ 
SYSGEN: MOVE THE RSTS/E SYSTEM DISK FROM RK DRIVE 4 
SYSGEN:TO DRIVE @ ECCT NORMALLY TO BRING UP RSTS/E 
$FI | 

TIME: -11:04:20 

DOS/BATCH VoSs-2ac 

$ 

RSTS VOSC-G@41 SYSTEM #1126 


OFTION: 
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2.6.3 DECtape Software Using Short Form Questions 


Bootstrap the DECtape using the hardware loader. 


SYSLOD VOS-a@41A (2.2.2) 
CONSOLE FILL COUNT=a@ 

DATE: 2@-DEC-74 (2.2.3) 
DIALOGUE? (2.2.3.1) 


#0F -MONLIE. CIL°CO:G/HO-BO<CDT@: MONLIE. LCL 
SYSLOD COMPLETE 


ANSWER WITH CARRET OR “S’CARRET:- IS YOUR LINE FREQUENCY Sa HERTS? 
DO YOU WANT TO CISABLE DIALOGUE FOREVER? No 


DOS/’BATCH ¥S-2@C 

DATE: 26-DEC-74 (2.4.1) 
TIME: 22:26 

DIALOGUE? YES 

DO YOU WANT TO RESET CONSOLE FILL COUNT? YES 
FILL COUNT=4 

RRE ANY DEVICES DOWN? NO 

DO YOU WANT TO CHANGE LINE PRINTER? YES 
LSii? YES 

OVERPRINT? NO 

HAVE YOU GOT FE@e DISK? NO 


$LO 41,14 (2.4.2) 


DATE: -2@-DEC-74 
TIME: -12:26:25 


$RUN DT@: PIP (2.4.3) 
PIF ¥1i@-62 


#57:<¢DT1:SYSGEN 


$BATCH S'YSGEN (2.4.4) 


$J0B SYSGENIT 1,1] 
TIME :-12:231:46 
$RUN DT@: PIP 
$RUN LINK 


RUN PIP 
$CH SYSGNZ 
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SUSGEN: CHECKPOINT ONE: DURING THE CONFIGURATION CIALOGUE 
SUSGEN: WHICH FOLLOWS, YOU MAY ABORT SYSGEN EY TYRING 
SYSGEN: "CONTROL“C" ANG THEN "TE". RESTART FROM THE BEGIN- 
SYSGEN: NING OF THE CIALCGUE EY TYPING "BATCH SYSGNL". 
$RUN SYSGEN 

*#*2O-DEC- 7 4obe 

BEGINNING OF ESTS.E SYSTEM GENERATION 

QUESTIONS COME IN LONG ANC SHORT FORMS. 

IF YOU ARE FAMILIAR WITH THEM, ANSWER 

"S" FOR SHORT; CTHERWISE, ANSWER "L" FOR 

LONG FORM. APPEND "A" TO ENABLE ALITCR- 

MATIC ANSWERS. FORM % S 

MEDIA + DT 

FRE f14°45> 7 WES 

CLOCK FL 

AC FREG@ 7 6@ 

CONSOLE TYPE * LAZG@ 

KLil.LCi1, OCL11A,0Liib°S 7 4 

DL1iC, PLiid’Ss 7 & 

OC11°S 7 @ 

DLI1E’°S + 4 

DJ11°S 7 @ 

DH11°S 7 @ 

PSEUDO KEYEQAREDS 7 4 

er41°S 7 NG 


MULII@TEY SERVICE? VES 
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THE RUS@4/RIS@Z DISK SYSTEM CONSISTS cE 
AN RH14 DEVICE CONTROLLER ANG FROM CONE 
TO EIGHT RS@Z C256K2 OF RSG4 CSLEK WORE 
FIXED-HEAD DISK DRIVES. RSTSZE SUPPORTS 
ANY COMBINATION OF RSG@E’S AND RSGa’S LF 
TO A TOTAL OF FOUR DRIVES FOR SWAPPING 
AND NON-RESIDENT COE (ADDITIONAL UNITS 
MAY BE CONNECTED TO THE FH14, HOWEVER®. 
PLEASE ENTER THE NUMBER OF EACH TYPE fF 
ORIVE ¢@ TO 43 

RSG2°S 7 @ 

RSa4°S 7 @ 

RFeRSII°S 2 2 

REG4°S 7 & 

RPGZ/?RPG2°S > @ 

REGSREGS’S 2 2 

SYSTEM DISK ? RF 

TUL6°S 7 @ 

TU18"S 7 & 

DECTAPES 7? 2 

PRINTERS 7 4 

LF@: TYPE @ LS 

LP@ FOR SYSGEN + 

IF THERE IS A LINE PRINTER AVAILABLE FOr 
USE DURING SYSGEN (MUST BE LF@3, IT WILL 
BE USED TO PRINT THE SYSTEM LORD MAPpS 
AND, OPTIONALLY, To PRINT ASSEMBLY LIST— 
INGS OF THE SYSTEM TAELES AND TERMINAL 
SERVICE MODULES. IF YOU HAVE A PRINTER 
AND WANT THE ASSEMBLY LISTINGS AND-OF 
LOAD MAPS PRINTED CURING SY'SGEN, ANSWER 
"GES", OTHERWISE ANSWER "NO". 

LPG FOR SYSGEN 7 YES 

LISTINGS 7 NO 

CARD REAGER 7? NO 


P.T-READER: 3 WER 


(227230) 


ear are cei 


(2574612) 


(2a) ei) 
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DQ11°S 7 @ 
“DP14a°s 7 


ONE DPF1i OR DU11 SYNCHRONOUS LINE INTER- 
FRCE IS REGUIREC FOR GFERATICON CF THE 
RSTS’E 27°8@ PACKAGE CIF INCLUDEC BELOW). 

ADDITIGNAL OP1i AND DULit INTERFACES MAY 
BE CONNECTED TO THE UNIBUS FOR CTHER 
PURPOSES. PLEASE SFECIFY THE NUMBER CIF 
THESE DEVICES ON THIS SYSTEM CINGLUDING | 
ANY TO BE USED BY THE 27&@ PACKAGED 


DPIi* Ss. ? 2 


DULL’ 


wn 
oe 
Le) 


2°86 7% YES (2.7.15) 
2786 INTERFACE 7 

THE 2786 PACKAGE REQUIRES EITHER A CPAd 

OR DULL SYNCHRONOUS LINE INTERFACE ANC 

THE KG11-A SCOMMUNICATIONS ARITHMETIC 

OPTION?. WHICH TYPE CF SYNCHRONGUS LINE 

INTERFACE WILL YOUR e278&@ FPACKAGE USE 

“DP11 OR CUAL? : 

2?8@ INTERFACE 7 Gliat 

NON-SUPPORTED DEVICES 7 YES (257416) 
DM11-A’S 7 G 

DN11-DA‘’S 7 G 

DR11-ALC‘°S 7 & 

PA611R‘°S 7 G 

PAGLIP’S 7 G 

DT@Z-FP’S 7 @ 

DxX11°S 7 @ 

GT4G@ ¢1 ONLY? 7 &@ 

LPS ¢41 ONLY? 7 4 


KWL2W 2 GNLYD 7 & 
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THE INSTALLATION NAME © SYSTEM #272 
MARIMUM JOBS = a4 

SMALL BUFFERS ? 244 

BIG BUFFERS * 4 

RECEIVERS 7 6 
POWER FAIL = YES 

FIF BUFFERING 7 YES 

RESIDENT DISK HANDLING 7 YES 
RESIDENT SYS CALL CISPATCH 7 NO 
RESIDENT SENDCRECEIVE = Not 
RESIDENT DIRECTORY LISTER @ NOI 
CCL ? YES 

STANDARD CCL TABLE 7 NEW 
<PROGRAM>, CCOMMAND: 7 PIF, PIF 
<PROGRAM>, (COMMAND? 7 GUE, GUE 
<PROGRAM>, CCOMMAND>? 7? FIP, HELP 
<PROGRAM>, CCOMMANDS 2 TTYSET, SET 
“PROGRAMS, CCOMMAND? 2 YE 

CCL LISTING ON LF@: 7 NO 

MATH PRECISION 7 4 

FUNCTIONS 7 ¢ 

TIME FORMAT *% AM 

PRINT USING 7 YES 

MATRICES ? NO 


ROLLIN 7? YES 


(2.7073 
(2307 «18) 
(Zee) 


(257.20) 


(2.7.24) 


(2.7.25) 


(2.7.26) 


(2.7427) 
(2.7.28) 


(2.7.29) 
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SYSGEN: 
SYSGEN: 


IF WOU HAVE ANY SPECIAL REQUIREMENTS WHICH REQUIRE 
EDITING EITHER THE CONFIGURATION FILE (CONFIG. MAC? 


SYSGEN: 
SYSGEN: 
SYSGEN: 
SYSGEN: 


OF THE BATCH GENERATION FILE ¢S¥SGEN 
NOW BY TYPING “CONTROL C" AND THEN 
THIS POINT 6S TYPING “BATCH SYSGNZ" 


AGSG G66G046 
$CO 


SYSGEN: CHECKPOINT THC: 
SYSGEN: BATCH GENERATION PROCESS WHICH FOLLOWS, 
SYSGEN:BE ABORTED BY TYPING "CONTROLS OC" ANE 
SYSGEN: FROM THIS POINT &Y TYFING 
$CH SYSGEN. BAT 


SYSGEN: 
SYSGEN: REMOVE 
SYSGEN: MOUNT 


REMOVE DEC-44-CRSBA-C-UCL FROM CECTAPE 
DEC-11-ORSBA-C-UCZ FROM DECTAFE 
DEC-14-ORSEA-C-UC1 ON DECTAPE 
SYSGEN: MOUNT CEC-14-CRCOA-C-UC ON DECTARE 
SYSGEN:SET TO “REMOTE” AND "WRITE LOCKED" 
SYSGEN: TYPE "CO" WHEN READY 


AGSG 
$CO 


GO6606 


$RUN 
FRUN 
$RUN 
$PUN 
$RUN 
$RUN 
$RUN 
$RUN 
$RUN 


PIP 
MACRO 
MACRO 
PIF 
PIP 
MACRO 
EDIT 
MACRO 
PIP 


SYSGEN: 
SYSGEN: 
SYSGEN: 
SYSGEN: 
SYSGEN: 
SYSGEN: 


REMOVE DEC-11-ORSEA-C-UC1L FROM DECTAFE 
REMOVE DEC-14-ORCOQA-C-UC FROM CECTARE 
MOUNT CEC-41-CRSEA-C-UCE ON DECTRPE 
MOUNT GEC-414-ORSEA-C-UCZE ON CELTAPE 
SET BOTH TO "REMOTE" AND "WRITE LOCKED" 
TYFE "CO" WHEN REACY 


ReS5e@ GeoenE 
$C0 


SPUN 
$RUN 


PIF 
LINE 


$RUN 
SPUN 
$RUN 


PIF 
PIP 
LINK 


FIF 
FIP 
LINK 


$RUN 
FRUN 
$PLIN 


PIP 
PIP 


$PUN 
$RUN 
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ui TE". 


TYFE "CO" TO CONTINUE WITH SYSTEM GENER 


it T 
"BATCH SYSGNS 


BAT 3. 


RECET 


RESUME AT 


OTHERWISE, 


ATION 


IF ANY PROBLEMS DEVELOP CURING THE 


SYSGEN MAS! 


Ee". 


“ 


OR IVE 
ORIVE 
CRIVE 
DRIVE 


CRIVE 
ORIVE 
CRIME 
CR IVE 


Dat] 


bm be 


G 


y 


RESTART 


C27 oa 


(Qa5 ee) 


(258) 


PACKAGE 2 


SYSGEN: REMOVE CEC-14-ORSEA-C-UCZ FROM DECTAPE CRIVE @ 
SYSGEN: REMOVE DEC-11-CRSEA-C-UCE FROM DECTAPE CRIVE 4 
SYSGEN: MOUNT A NEW FORMATTED CECTAPE CN LINIT @ 
SYSGEN:SET TO "REMOTE" AND "WRITE ENABLED" 

SYSGEN: TYPE "CO" WHEN READY 


AGS6 Bhh000 
$C 


SRUM PIF 
FRUN CILUS 
$RUN PIF 


SYSGEN: WHEN SYSLOG ICENTIFIES ITSELF, 
SYSGEN: RESPOND AS FOLLOWS TO THE FPROMFTING: 
STSGEN: CONSOLE FILL COUNT = CRETURN> 

SYSGEN: DATE: COO — MMM yy 
SYSGEN: CIALOGUE? CRETLURN > 

SYSGEN  #OF ONS: e56:49°TO: 4“HOCBOCDT ORSTS. LOL 


SFUN CILUS 

SYSLOC WOE-G1A 

CONSOLE FILE COUNT= 

DATE: 28-DEC-F4 

DIALOGUE? 

#0F (PONS: 256:49°TO: 4“HO-BOCOT STS. LOL 


SYSLOG COMPLETE 


RSTS YV@SC-@41 SYSTEM #272 


OFTION: 
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The questions printed during the SYSGEN dialogue concern the hard- 
ware configuration parameters and software options. Those parameters 
and options requiring more explanation than available in the long form 
of the question are explained in this section. The explanations appear 
in the order in which the program prints the related questions. Appen- 
dix D of this manual lists the memory requirements for most hardware 


and software available. 


2.7.1 Central Processor Unit and Options 


The RSTS/E system runs on either a PDP-11/45 or a PDP-11/48 cen- 
tral processor. Either processor can optionally include floating point 
hardware to reduce the execution time for floating point calculations. 
The PDP-11/45 Floating Point Processor (FPP) provides both 2-word and 
4-word floating point operations in the hardware. The PDP-11/49 | 
Floating Instruction Set (FIS) provides 2-word floating point opera- 


tions in the hardware. 


The answers to the FPP, FIS, MATH PRECISION, and FUNCTION ques- 
tions determine which mathematical package is included in the BASIC- 
PLUS Run Time System. See Section 2.7.25 for a description of the 
different mathematical packages. 


2.7.2 Clocks 


The RSTS/E system can operate with one of two types of system 
clocks. The KW11-L Line Time Clock divides time into intervals based 
on the line frequency of the power source - either 58 Hz or 69 Hz. 
(The designation Hertz (Hz) is the international standard of measure- 
ment for cycles per second.) The KW11-P Programmable Real Time Clock 
can also employ the line frequency of the power source. However, the 
KW11-P has a crystal-controlled oscillator which can be used as the 
system time base independent of the power source frequency. The crys- 
tal operation KW11-P is beneficial in areas where the line frequency 


of the power source is not constant. 


The answer to the CLOCK question determines which type of clock 
RSTS/E will use and, for the KW1l1-P, which mode of operation (line 
frequency or crystal) is desired. If line frequency is used for either 
clock, SYSGEN prints the AC FREQ question and omits the KW11-P 
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INTERRUPT RATE question. If the crystal mode of operation is indicated, 
SYSGEN omits the AC FREQ question but prints the KW1i-P INTERRUPT RATE 


question. 
2.7.3 AC Power Frequency 


The PDP-1ll computer requires alternating current (AC) power input 
and is able to run on 6% Hz frequency, as is standard in the 
United States, or on 5f Hz frequency, as is standard in many other 
countries. If the computer operates with the KW11-P clock at line 
frequency or with the KW11-L clock, SYSGEN prints the AC FREQ question. 
The answer to the question must be either 59 or 6%, depending on the 


standard frequency of the power input. 


2.7.4 KW11-P Interrupt Rate 


The KW11-P 18 KHz crystal-controlled oscillator allows time to be 
divided to a desired interrupt rate given as times per second. 18 is 
the recommended interrupt rate for all RSTS/E systems. 


2.7.5 Terminals and Terminal Interfaces 


2.7.5.1 Keyboard Numbers and Interfaces - The RSTS/E system is de- 


signed to handle a maximum of 64 terminals. Each terminal is as- 
Signed a keyboard number ranging from 9 to 63. The console terminal 
is given the keyboard number @ on all RSTS/E systems and is referenced 
by the device designator KB@:. SYSGEN requires the user to enter the 
type of console terminal so that the RSTS/E terminal service and the 
terminal drivers in the initialization code and in ROLLIN can add 


the correct number of fill characters. 


The assignment of a keyboard number, other than that of the con- 
sole terminal, is determined by the type of line interface to which 
the terminal is attached. The local installation can have any com- 
bination of local and remote line interfaces as long as the total num- 
ber of terminal lines and pseudo keyboards does not exceed 63, not 
including the console terminal. The assignment is important because 
the system manager must specify the terminal speeds allowed on each of 
the variable speed lines in the system based on the keyboard number. 
(See the description of the TTYSET.SPD file in Chapter 6.) 
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The order in which RSTS/E assigns keyboard numbers is as follows: 
the system console terminal; all KL11, LCll, DL11A, and DL11B lines; 
DL11C and DL11D lines; PK (pseudo keyboards); DCll (remote dial); 
DLIIE (remote dial); and DH11 lines in increasing order of unit number 


and increasing order of configured (enabled) lines within each unit. 


2.7.5.2 Interface Considerations - The answers to the configuration 
questions concerning the number of each type of terminal interface 
must accurately reflect the hardware configuration. For example, 
DL11C and DL11D interfaces are similar in construction and operation 
to the DL1I1A and DL11B interfaces. However, the interfaces have 
different ranges of UNIBUS addresses. Because of this Similarity, 
improper configuration of the terminal interfaces at both the hard- 
ware and software level is a common problem for new installations. 
It is recommended that the system manager rely on the automatic 


answer facility to verify the terminal interface configuration. 


If the number of DH11 multiplexers specified is non-zero, SYSGEN 
prints several questions for each unit. The first question requires 
that the type of DH11 be specified. The second question is printed 
only when the type of DH11 is capable of employing a separate DM11-BB 
modem control. The final question requests the number of lines to 
enable on the DH11 unit. 


The DH11-AA and DH11-AC multiplexers are identical except for 
power requirements. The DH11-AA and DH11-AC can be wired for mixtures 
of automatic answer, local EIA, and local 20-milliampere lines. Both 
types require the DM11-BB modem control multiplexer if automatic answer 
data sets are to be connected to either unit. Because the DM11-BB modem 
control multiplexer is optional on the DH11-AA and DH11-AC, SYSGEN in- 


quires about its presence. 


The DH11-AB multiplexer is identical to the DH11-AA but is wired 
for telegraph and telex lines. Modem control is meaningless for tele- 
graph service and SYSGEN does not print the question concerning the 
DM11-BB. RSTS/E does not provide specific support for telegraph 
or telex line disciplines. The DH11-AB is treated as a DH11-AA without 
modem control. 
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The DH11-AD and DH11-AE multiplexers are functionally identical 
to a DHI1~AA unit. The DH11-AD multiplexer includes modem control on 
all 16 lines and therefore implements 16 FIA/CCITT (RS232-C) compatible 
lines with full data set control. This modem control is functionally 
identical to the DM11-BB. The DH11-AE multiplexer is wired for 16 EIA 
local lines without modem control. Neither unit allows the mixture of 
line types as the DH11-AA and DH11-AC units do. For DH11-AD and DH11- 
AE multiplexers, SYSGEN does not print the question concerning the 
DM11-BB. 


The answers concerning the type of DH1l and the presence of a 
DM11-BB must accurately reflect the hardware ordering of the devices. 
The DH11l and the DM11-BB both have floating vectors; the DH1l is also 
a floating address device. The presence or absence of floating address 
and vector devices can affect the correct address and vector assignments 
of other hardware. The SYSGEN unit numbering assumes increasing UNIBUS 
addresses. For example, if DH11l unit @f has base address xxxxxx depend 
ing on other floating address devices present, unit ®l has the address 
assignment xxxxxx+29.! 


DM11-BB units, like DH11 units, are numbered according to increas- 
ing UNIBUS addresses. DM11-BB addressing begins at 7798589 for unit Q, 
is followed by unit 1 at 779518, and continues in increments of 1p 
(octal). DM11-BB interrupt vectors are assigned in the floating vec- 


tor space in the order of increasing unit numbers. 


For RSTS/E to operate properly, the lowest numbered DM11-BB unit 
must be connected to the lowest numbered DH11 unit which is to provide 
modem control. The next higher DM11-BB unit must be connected to the 
next higher DH11 unit which provides modem control. The sequence con- 
tinues for any remaining DM11-BB units. For example, DM11-BB unit g 
can be connected to DH11 unit 2 provided that DH11 units @ and 1 do 
not include modem control. By the same reasoning, connecting DM11-BB 
unit 2 to DH11 unit 9 is always illegal. 


‘Por more information on floating address and vector assignment, see 


Appendix B of the RSTS/E System Reliability Test manual. 
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If automatic answers are enabled, the SYSGEN program counts the 
number of DM11-BB modem control multiplexers found on the system. 
SYSGEN can not determine which DM11-BB is attached to which DH1ll. 
Therefore, the indeterminate answer (**??**) is given for the DM11-BB 
question. The system manager must determine from the hardware configu- 
ration which DH11 units include a DM11-BB and he must report the pres- 
ence or absence of the unit in response to the DM11-BB question. If 
automatic answers are enabled, typing either the RETURN or LINE FEED 
key in response to the DM11-BB question causes SYSGEN to print the 
number found. SYSGEN verifies that the number found equals the number 
reported present. If the two numbers are not equal, SYSGEN prints a 
question allowing the system manager to reconsider his answers. If he 
does reconsider, SYSGEN restarts the terminal-related questions. 
Otherwise, SYSGEN uses the number of DM11-BB units reported present 


(not the number found) and continues the dialogue. 


The last question for each DH11 unit is the number of lines to 
enable.' SYSGEN permits a total of 63 Single line interfaces, enabled 
DH11 lines, and pseudo keyboards. (The console keyboard is always en- 
abled.) If more than 63 lines are configured, SYSGEN repeats all the 
terminal related questions. 


Each line of a DH11 need not be enabled. Therefore, RSTS/E can 
be configured for less than the maximum number of 16 lines physically 
present on each DH11. Less than 16 lines are enabled when memory must 
be conserved or when the limit of 63 lines must not be exceeded. For 
example, if four DH11 units are present, at most 63 of the 64 possible 
lines can be enabled. If N lines (where N is less than 16) are enabled 
for a DH11l, SYSGEN does not enable lines numbered N through 15 on the 
DH11. Lines not enabled will not be available for use and will be 
treated as nonexistent. Thus, when 10 lines are enabled, lines 9g 
through 9 will be operational and lines 1 through 15 on that DH1l 


cannot be used without regenerating the system. 


If possible, all DH11 lines should be enabled during the system 
generation so that unused lines can be enabled in the future without 
regenerating the system. The SYSGEN questions do not specify which 
enabled DH11 lines are actually to be used or which lines are to have 
modem control enabled. The SYSGEN questions are supplemented by the 
SETKEY initialization option which allows any keyboard line to be 
temporarily disabled and which must be used to enable modem control. 
"The SETKEY initialization option also enables DH11 lines but only 


those lines configured (enabled) at SYSGEN time. Refer to Section 
3.4A for operational details. 
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2.7.6 Pseudo Keyboards 


Any number of pseudo keyboards (up to 63) can be configured into 
the system. Each copy of the BATCH system program requires one pseudo 
keyboard to run user jobs. If the installation plans to run several 
copies of BATCH simultaneously, at least that number of pseudo key- 
boards must be specified. One additional pseudo keyboard is necessary 
for each application to be implemented using the pseudo keyboard fea- 


ture described in Section 12.7 of the BASIC-PLUS Language Manual. 
2.7.7 2741 Terminals 


RSTS/E supports 2741 compatible terminals connected to DLI1I1D, 
DLI1E, and DC1l single line interfaces or a DH11 multiplexer. 2741 
terminals normally use the RS232 EIA standard connection; hence, they 
can be connected locally to the computer through null modems to any 
of the above named interfaces or can be connected through data sets 


or acoustic couplers for operation over telephone lines. 


2741 support can be included for single line interfaces only 
(DL11D, DL11E or DC1l1l); for DH11 multiplexer lines only; or for both 
Single line interfaces and DH11 multiplexer lines. 


2.7.8 2741 Code and Keyboard Arrangements 


RSTS/E supports four code and keyboard arrangements as shown in 
Section 5.8 of the RSTS-1ll System User's Guide. The system manager 
must define the code or codes he wants his system to support so that 
they are assembled into the terminal service module. He can include 


any combination of one to four of the four supported codes. 


If more than one code is configured, a small routine is included 
in the terminal service to enable a user at a 2741 terminal to change 
codes. The first code named in response to the configuration question 
is assigned as the system default. For example, if both Correspon- 
dence and EBCD 2741 terminals are to be supported but EBCD is the pre- 


ferred default, type EBCD, CORR in response to the 2741 CODE question. 


2.7.9 Multiple Terminal Service 


The multiple terminal service option allows one BASIC-PLUS program 
to simultaneously interact with several terminals on one I/O channel. 
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With the multiple terminal service on the svstem, a RASIC-PLUS 
can control several keyboards by establishing a master keyboard on a 
single channel and by reserving various other keyboards as slave termi- 
nals. To perform input or output, the program executes standard Record 
I/O statements on that single channel and utilizes special software 
Options to determine the unique keyboard being serviced. Additionally, 
in absence of keyboard input, the system can automatically stall pro- 
gram execution and make the program eligible to run when keyboard in- 
put is pending from a particular keyboard or any keyboard controlled 

by the program. Thus, a single program can interactively service 

low volume keyboard input and output associated with several stations. 
This procedure eliminates the need to run separate copies of the same 
program at each terminal when several terminals must perform a simi- 


lar function. The option is explained in Section 11.11.1 of the BASIC- 


PLUS Language Manual. 


2.7.10 Disk Devices 


Disks in the RSTS/E system operate in either the public or private 
structure. The disk which contains the system accounts and executable 
code of RSTS/E is called the system disk and is the first disk of the 
public structure. All other disks in the system are referred to col- 
lectively as non-system disks. 


The most practical use of the system disk on the RSTS/E system is 
as a removable disk as opposed to a fixed head disk. If the system 
disk is either an RK@5 or RK@3 disk cartridge or an RP§{3 or RP#4 disk 
pack, it can be removed from the computer area when the system is not 
operating and kept in a safe place, thereby reducing the chances of 
inadvertent or malicious destruction. To preserve the contents of a 
fixed head disk, a copy must be transferred to a secondary medium each 


time the system is shut down. 


Optimum performance is obtained if the system is configured with 
a moving head disk (removable) and an auxiliary swapping disk (fixed 
head). With such a configuration, the swapping of user jobs into and 
out of memory is faster and more efficient. Disk accessing operations 
on the moving head system device can then be confined to manipulating 
user files and directories while the faster fixed head device takes on 
the burden of moving user jobs into and out of memory. In such a case, 
the auxiliary swapping disk acts as a logical extension of the system 
disk while the system is operating but contains no valuable system data 
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when the system is not operating. At the start of time sharing opera- 
tions, the initialization code creates the necessary files on the 


auxiliary swapping device. 


If a large amount of public storage space is required on the sys- 
tem, a single RP#3 or RP#4 disk pack drive is preferable to multiple 
RK#5 or RK#3 DECpack disk drives. The use of multiple devices in the 
public structure increases the overhead required in file operations, 
Since, each time a file is created within the public structure, the 
directories of each public device must be searched to ensure that a 
file of the same name does not already exist. An alternative method 
of structuring the disks to reduce system overhead in configurations 
using multiple drives is to use private disks rather than public 
disks. In systems having several types of disk devices, the decision 
is left to the system manager as to which device is to be used as the 
system disk and which devices are used in the public and private disk 


structure. 


The RK11l, RP11-C, and RH11 controllers allow several drives to 
perform seek operations simultaneously. Since the controller is not 
busy during seek operations, data transfers can be overlapped with 
seeks in progress on other drives. On systems with two or more drives 
on the same controller, SYSGEN normally configures an overlapped seek 
driver to accelerate processing on the related disk subsystem. 


Since the overlapped seek drivers require more memory than the 
non-overlapped drivers, SYSGEN allows the system manager to include the 
non-overlapped version in place of the standard overlapped driver. 

The advantages in throughput afforded by the overlapped driver normally 
outweigh the disadvantages of the additional memory required. There- 
fore, the overlapped drivers are recommended for all systems with 
multiple drives on the same controller. To have SYSGEN substitute a 
non-overlapped seek driver, append /NO to the number specified in re- 


sponse to the questions concerning the number of drives. 


264 1 eked Peripheral Devices 


The use of peripheral devices in the RSTS/E system reduces the 
burden of storage requirements on the disk devices and provides a con- 
venient medium for fite archives. Program and data fries that are not 
frequently used can be stored on magnetic tape (DECtape or magtape), 
paper tape (high speed, fan-folded or Teletype), and cards (marked or 
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punched) and accessed readily when required. DECtape and magtape pro- 


vide a large capacity storage medium for critical file information. 


Production of hard copy output on the RSTS/E system can be im- 
proved by the use of multiple line printers, each having distinct 
Operating characteristics which must be specified during system gener- 
ation. A hardware modification can be made to a line printer to in- 
hibit the form advance (automatic page ejection) every 66 lines and 
thus allow the user flexible control over vertical formatting. This 
feature is made available to users by the MODE option in the OPEN 
statement as described in Section 12.5 of the BASIC-PLUS Language 
Manual. 


2.7.12 LP@: for SYSGEN 


During system generation, four files (load maps) containing mem- 
ory allocation information are created. For magtape and DECtape dis- 
tribution media, the files are written to the resultant LICIL tape 
which contains the RSTS/E system. For disk cartridge distribution 
media, the files are retained on the system generation disk. The load 
maps are standard ASCII text files with filenames RSTS.MAP (monitor), 
OVR.MAP (overlay code), INIT.MAP (initialization code), and BASIC.MAP 
(Run Time System). 


Since the load maps contain information essential to problem di- 
agnosis, they should be printed at some time. If line printer unit 9g 
is available for use, SYSGEN can print the load maps during system 
generation whether or not a line printer is configured into the RSTS/E 
system. If line printer unit § is not available or if the user prefers 
to perform the printing at a later time using the PIP program, he can 
omit the system generation printing. The load Maps are retained on the 
LICIL tape and on the system generation disk. 


To print the load maps during system generation when the line 
printer is available, type YES in response to the LP#: FOR SYSGEN 
question. As a result, the four load Maps are automatically printed 
later in the system generation process. Printing takes about 1¢ min- 
utes on a 3 line per minute printer. For magtape and DECtape dis- 
tribution media, a directory of the LICIL tape is also printed at 
unit @ rather than at the console terminal. When the line printer is 
available, SYSGEN prints the question concerning listings described in 
Section 2.7.13. 
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To omit printing the load maps during system generation, type NO 
in response to the LP#: FOR SYSGEN question. As a result, the load 
maps are not printed but the files are available for later printing 
as described above. For magtape and DECtape distribution media, the 
directory of the LICIL tape is printed at the console terminal rather 
than at the line printer. In addition, SYSGEN does not print the ques- 


tion concerning listings described in Section 2.7.13. 
2.7.13 Listings 


During the system generation process, the System tables and ter- 
minal service modules are assembled. An additional assembly is per- 
formed if concise command language entries are created as described in 
Section 2.7.24. 


Since each of the assemblies is unique to the installation, the 
assembly listings provide information valuable for documentation and 
maintenance purposes. If the LP#: FOR SYSGEN question is answered 
with YES, SYSGEN prints the LISTINGS question to allow the listings 
to be printed during the system generation process. If the answer to 
the LP#: FOR SYSGEN question is NO, SYSGEN does not print the LISTINGS 
query. In certain circumstances, the listings can be printed at a 


later time. 


The ability to print the listings at a later time depends on 
whether or not the listing files TBL.LST (system tables) and TTY.LST 
(terminal service modules) are retained. If the system generation disk 
is an RF type, the files are not retained because they can not physi- 
cally fit on the disk. Therefore, the listings must be printed during 
system generation or they can never be printed. If the system genera- 
tion disk is either an RK cartridge or RP pack, the files are retained 
on that disk. If magtape media is used, the files are retained on the 
LICIL tape created during system generation. The files can be printed 
from the LICIL magtape by using the PIP program under either DOS or 
RSTS/E. The files do not fit on one DECtape and are therefore not re- 
tained on the LICIL DECtape. 


To print the listings at system generation time, simply type YES 
in response to the LISTING and CCL LISTING questions. As a result, 
the listings are automaticatiy printed tater in the system generation 
process. The listings are quite lengthy and take approximately 39 
minutes to print on a 3ff line per minute printer. To omit printing 
the listings, type NO to the LISTING question. 
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2.7.14 Card Codes 


If the RSTS/E system has a card reader, the user must configure 
one of three card codes. These card codes are presented for reference 


in Appendix D.3 of the BASIC-PLUS Language Manual. The standard card 


code is DEC#29 code. 
2.7.15 2788 Package 


The 2789 capability on RSTS/E allows a user to communicate with 
IBM 368 and 37% and other DIGITAL PDP-11l computers having the 2789 
Data Terminal capability described in the RSTS/E 278 User's Guide. 
The RSTS/2788 software is not included in the standard RSTS/E distribu- 
tion media but is sold and supported as a separate product. If the 
2788 capability is to be included in the system, the 2788 software 
must be available on the same medium as the RSTS/E distribution media. 
Messages printed during the standard system generation tell when to 
mount the tape or disk containing the RSTS/278@ software. The RSTS/E 
computer must have the KG11A communications arithmetic unit and either 
a DPll or a DU11 synchronous line interface unit. If answers to the 
SYSGEN questions indicate that neither a DPll nor DU1l interface is 
present, the question concerning the 2788 package is omitted. 


Zee Non-Supported Devices 


Devices not supported by RSTS/E may be attached to the computer 
on which time sharing operations are conducted. Although the system 
cannot address these devices, their existence must be known so that 
proper floating address and floating vector assignments can be made. 
If a positive answer is given to the non-supported device question, 
SYSGEN prints each device name and requires the user to type the number 


present on the system. 
2.7.17 Maximum Number of Jobs 


With sufficient hardware, RSTS/E can handle up to 63 simultaneous 
jobs. The maximum number of jobs must be specified at system genera- 
tion time since this parameter determines the size of several monitor 
tables. The number can be adjusted downward when the JOB OR SWAP MAX 
CHANGES query is answered as described in Chapter 3. The maximum num- 
ber of jobs can not be increased above the configured maximum unless 


the system code is regenerated. 
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The maximum number of jobs which can be run efficiently depends 
on the memory space available and the number and types of disks on 
the system. Memory space requirements are discussed in Chapter l. 
To calculate the effect of disk devices, consult the material in 


Chapter 3 concerning swapping. 


Jobs on the system are numbered sequentially from one to the 
maximum number the system can handle. Jobs include both those attached 
and detached. 


2.7.18 Small Buffers 


The RSTS/E system handles transfer requests and file processing 
requests by means of intermediate memory storage, called small buffers. 
These buffers are considered a system resource, and a sufficient num- 
ber must be configured at system generation time. If an insufficient 
number is configured, jobs running on the system can become stalled 
waiting until enough buffers are freed by jobs currently claiming 


their use. 


Small buffers are 16-word blocks residing in the Monitor part of 
memory. The number needed by a system at any one time depends upon 
the dynamic requirements of the jobs on the system. For efficient 
system operation, it is recommended that at least 18 small buffers be 
allocated for each possible job. Thus, on a 32-user system, 329 small 
buffers should be available. (An indicator of good system performance 
is that the number of free small buffers, as reported by the SYSTAT 
system program, never drops below ten. Refer to the description of 
SYSTAT in Section 6.6 of this guide.) 


On systems configured for 16 or more jcbs, 18 small buffers for 
each job is usually an adequate number. However, on systems configured 
for fewer than 16 jobs, it may be advantageous to include more than 1f 
small buffers per job. For example, each active terminal requires 4 
or 5 small buffers for performing input and output operations. A sys- 
tem having 8 terminals therefore needs between 32 and 4 small buffers 
if all terminals are to be simultaneously active. Each active job re- 
quires three small buffers. Thus, if the same system required that 
ten jobs be able to run simultaneously, 38 more small buffers would be 
needed. For each job that will run detached from all terminals, sub- 
tract the four small buffers required for terminai I/O. A running 
total on the 8-terminal, 1f-job system is 62 small buffers for these 
two simple processing requirements. 
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Next, in the sample system, consider what kind of processing is 
necessary. One small buffer must be added for each open file on the 
system. If each program running on the system opens two disk files, 
28 more small buffers must be added. If all the active programs open 
the maximum number of files simultaneously, 128 small buffers must be 
available. (BASIC-PLUS allows 12 open channels per user program.) In 
an average system, the two file situation is much more likely, so the 


sample system requires 28 more small buffers for a total of 82. 


The system requires small buffers for certain transient opera- 
tions. One small buffer is used for each disk transfer queued by the 
monitor. Programs such as QUEMAN, QUE, ERRCPY, RJ278@, BATCH, and 
SPOOL communicate through the SEND/RECEIVE system function call which 
claims one small buffer for each message queued for a receiving job. 
Normally the buffers used for these operations are employed for very 
short time periods (fractions of a second) but a reasonable number of 
buffers should be available. On the 1 job, 8 terminal system, a rea- 


sonable number is approximately 28 more small buffers. 


Line printers on the system exhaust as many as one third of the 
available small buffers. A lower number of available small buffers 
places a larger burden on the system. For example, if 38 small buf- 
fers are available for use by the printer driver, the system can have 
998 characters buffered for output to the line printer. Assume that a 
line printer is running at 3 lines per minute (5 lines per second) 
and that an average line is 9f characters. Such a line printer empties 
the buffers in two seconds. A spooling program for that line printer 
would have to be swapped into memory every 2 seconds to keep the line 
printer running at full speed. (For a line printer running at 1299 
lines per minute, a swap operation would be necessary every one half 


second.) 


The total requirement on the 19 job, 8 terminal system is nearly 
148 small buffers for an average system load if the transient require- 
ment for 28 is added and one third of the subtotal is added to handle 
the line printer running full speed (38@ lines per minute). Thus, the 
guideline of 18 small buffers per job is too low on such a small system. 
Moreover, if small buffers were subtracted from 149 to account for idle 
terminals and detached jobs and to allow for some slow down in line 
printer operations, the guideline is still inadequate. On syich a sys- 
tem, between 12 and 14 small buffers per job is a better approximation. 


For larger systems having 16 or more jobs, ten small buffers per job is 
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usually a good approximation. Except for occasions of heavy keyboard 
and line printer activity, enough free small buffers will be available 
to maintain good system throughput. 


2.7.19 Big Buffers 


Big buffers are 256-word blocks of monitor memory used for DEC- 
tape and 278 operations. Since the SYSGEN program automatically con- 
figures four big buffers for 2789 software, big buffers need be con- 
figured only if DECtape is on the System. Consequently, SYSGEN prints 
the BIG BUFFER question only if DECtape is on the system. 


On systems without 2789 software but with DECtape devices, one 
big buffer is normally provided for each DECtape drive. However, one 
big buffer per drive is not a definite requirement since one big buffer 
can accommodate any number of DECtape drives for non-simultaneous opera- 
tions. Experience indicates that, unless DECtape usage is heavy, two 
big buffers are sufficient even for four drives. Three big buffers are 
recommended for six drives and four big buffers are recommended for 


eight DECtape drives. 


On systems with both RSTS/278@ software and DECtape drives, one 
big buffer is sufficient for eight DECtape units. The four big buffers 
automatically included for RSTS/278f software are available for DECtape 
Operations when the RSTS/2789 software is not Operating. In any case, 
the SYSGEN program does not allow less than one big buffer when DECtape 
is present on the system. This fact applies whether or not the 2789 
software is present. 


2.7.20 Receivers 


A receiver is a job capable of performing interjob communication 
using the SEND/RECEIVE system function call described in Section 7.2.12. 
The QUEMAN job and each SPOOL and BATCH job running on the system per- 
forms as a receiver. Enough receivers must be configured for such jobs 
and for additional programs which declare themselves receivers. For 
example, on a system running one SPOOL program and one BATCH program, 
configure at least three receivers (QUEMAN, SPOOL, and BATCH). 
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2.7.21 Power Fail Recovery Code 


RSTS/E systems can attempt to recover from a momentary power fail- 
ure by performing an automatic restart procedure. A momentary power 
failure is defined in Section 2.7.1 of both the PDP-11/48 Processor 
Handbook and PDP-11/45 Processor Handbook. 


2.7.22 File Processor (FIP) Buffering 


The FIP buffering module accelerates file processing on the RSTS/E 
system. The module reduces the number of accesses to the disk by main- 


taining more than one disk directory block in memory. 


Normally, RSTS/E employs only one permanently allocated 256-word 
buffer to store disk directory information. File processing is often 
delayed because the system must write the buffer to the disk to update 
the directory before it can read new directory information into the 
buffer. 


The FIP buffering module claims, from the normal buffer pool, free 
small or big buffers and stores additional directory blocks in the buf- 
fers. Frequently used blocks are thus kept in memory to avoid accesses 
to the disk. If any of the buffers are required for their standard uses, 
the system releases them from the FIP buffering module. The number of 
buffers configured for other system operations need not be increased 
when FIP buffering is included on the system. 


The FIP buffering module increases the size of the monitor and is 
therefore an option on all RSTS/E systems. 


2.7.23 Resident Code 


Certain portions of the overlay code can be configured resident 
in memory during time sharing rather than stored on the disk. Per- 
formance is thereby improved on systems where that code has heavy 


usage. 


The most important code in terms of system performance is the 
disk handling code. This block of code includes: the system routines 
for disk file creation; OPEN, CLOSE, and RENAME routines; some routines 
needed to process the RUN command; general routines for opening other 


devices, deassigning devices, fetching error messages, looking up files 
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by name; and for logout. It is recommended that Systems with more 


than 56K words of memory have disk handling code resident. 


The SYS call dispatch code is used whenever a program executes 
a SYS call to the file processor (FIP). The code is called to dis- 
patch to other non-resident or resident portions of monitor code. 
It is recommended that the SYS call dispatch code be made resident on 
any system having more than 64K words of memory and using FIP calls 
for many programs. 


The SEND/RECEIVE code provides inter-job communications for such 
programs as QUEMAN, BATCH, SPOOL, and RJ278@. SEND/RECEIVE code is 
entered through the SYS call dispatch code. It is not recommended 
that this code be configured resident unless system operations include 
frequent usage of programs executing the SEND/RECEIVE SYS call and the 
related SYS call dispatch code is also made resident. 


The directory lister code is executed for CATALOG command opera- 
tions and gathers information concerning disk directories. It is 
small but is less important than the disk handling, SYS call dispatch, 
and SEND/RECEIVE code. Since the System program DIRECT is more effi- 
cient than the CATALOG command, it is recommended that DIRECT be used 
wherever possible. Hence, little reason exists to make this code 
resident. 


2.7.24 Concise Command Language (CCL) 


The SYSGEN program allows the user to include or omit the CCL 
capability described in the introductory material of Chapter 4 in the 
RSTS-11 System User's Guide. This Capability provides a set of key- 
board commands which run programs stored in the system library. If 
the CCL capability is included, one of three options is possible: 
accept a standard set of commands, define a new set of commands, or 
add new commands to the standard set. 


The standard set of CCL commands involves the following programs 


and consists of the related commands. 


DIRECT DIR 
_EDIT ._ EDIT 
EDIT CREATE 
PIP HELP 
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PLP PIP 


QUE QUE 
SYSTAT SYS 
TTYSET SET 
UMOUNT MOUNT 
UMOUNT , DISMOUNT 


The programs listed are automatically included in the system li- 


brary and are coded so that the standard CCL commands function properly. 


SYSGEN allows a unique set of commands to be defined by either add- 
ing to the standard set or creating a completely new set. The programs 
defined to run by CCL commands must conform to standards described in 
Section 6.18 of this guide. The system manager can add 18 new commands 
or can create a new set containing as many as 28 commands. To define 
the commands, simply type the program name and the command separated 
by a comma. To change the standard set of CCL commands, a new set 
must be entered which includes any desired commands from the standard 
set and any additional commands required. To restrict usage of CCL 
commands on the system, adjust the protection code of the related pro- 


gram. 


The precedence of CCL commands is above that of RSTS/E commands 
and BASIC-PLUS immediate mode statements. As a result, the system 
manager can control the use of a command or an immediate mode state- 
ment on his system. For example, he could specify a command BYE which 
performs certain operations before allowing a user to log off the sys- 
tem. As another example, he could specify a command PRINT which per- 
forms operations different from those of the BASIC-PLUS immediate mode 
PRINT statement. Such a CCL command has no effect on a BASIC-PLUS 
statement preceded by a line number since a line numbered statement 


has a higher precedence than the CCL command. 


The same program can be run by more than one CCL command. A 
single inventory control program might be designed to handle single 
line requests concerning items on hand, items on order, and orders 
backlogged. The sample printout of Section 2.6.1 shows this type of 
facility. 


If new commands are added to the standard set or a new set is 


created, the resulting CCL table must be assembled later in the sys- 
tem generation process. As a result, SYSGEN prints the CCL LISTING 
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ON LP#: question if a line printer is available for use during SYSGEN 
as discussed in Section 2.7.10. If the standard set of CCL commands 
is accepted, no assembly is necessary, no lis ing is produced, and 


SYSGEN does not print the question. 


Since the CCL listing provides useful system documentation, it is 
important that the listing file be printed. The CCL listing file 
USRCCL.LST is preserved on disk and tape in the same manner as the 
system tables and terminal service listing files described in Sec- 
tion 2.7.13. Similarly, the file can be printed at a later time un- 
less the system generation disk is an RFll device. In the case of an 
RF11, the CCL listing must be printed during the system generation pro- 
cess or it cannot be printed at all. 


If YES is the response to the CCL LISTING ON LP@: query, the list- 
ing file is printed during the system generation process. This list- 
ing is fairly short and takes about two minutes to print on a 39% line 


per minute printer. 


2.7.25 Floating Point Precision and Scaled Arithmetic 


The system manager can select either single precision (2-word) or 
double precision (4-word) floating point format for the type of numeric 
format to be used on his system. These floating point formats are de- 


scribed in Appendix F.1 of the BASIC-PLUS Language Manual. 


Answers supplied to the FIS(11/4f), FPP(11/45), MATH PRECISION, 
and FUNCTIONS questions determine which mathematical software package 
is selected from the ten standard packages included in the RSTS/E soft- 
ware. The following list describes the 2-word math packages. 


MA2 Without FIS or FPP; with extended functions 
MA2X Without FIS or FPP; without extended functions 
MA2I 11/48 FIS; with extended functions 

MA2IX 11/49 FIS: without extended functions 

MA2F «11/45 FPP; with extended functions 

MA2FX 11/45 FPP; without extended functions 
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The following list describes the 4-word math packages. 


MA4 Without FIS or FPP; with extended functions 
MA4X Without FIS or FPP; without extended functions 
MA4F 11/45 FPP; with extended functions 

MA4FX 11/45 FPP; without extended functions 


The most critical difference among packages is the implementation 
of floating point operations. The PDP-11/45 Floating Point Processor 
(FPP) provides both 2-word and 4-word floating point instructions in 
hardware. The PDP-11/48 Floating Instruction Set (FIS) does not pro- 
vide 4-word floating point instructions in hardware. Therefore, on 
PDP-11/48 computers with or without FIS, RSTS/F must use the slower 
software packages (MA4 or MA4X) to perform 4-word floating point op- 


erations. 


The scaled arithmetic feature is standard only on systems with 
4~word floating point format. The feature is described in Section 6.8 
of the BASIC-PLUS Language Manual and the SCALE command is described 
in Section 2.8 of the RSTS-1l System User's Guide. Scaled arithmetic 
avoids problems such as loss of precision normally associated with 
floating point calculations. The feature is very useful for calculat- 
ing sums (such as money) which cannot be manipulated easily as integer 
quantities. 


2.7.26 Mathematical Functions 


The size of the BASIC-PLUS Run Time System (RTS) can be reduced 
by omitting certain mathematical functions including SIN, COS, TAN, 
ATN, SQR, EXP, LOG, and LOG1#. These functions are described in Sec- 
tion 3.7 of the BASIC-PLUS Language Manual and summarized in Table 3-1 
of that section. 


2.7.27 PRINT USING Option 


The PRINT USING optional feature allows BASIC-PLUS programs to 
perform special formatting of output as described in Section 10.4.1 
of the BASIC-PLUS Language Manual. The size of the BASIC-PLUS Run 
Time System can be reduced by omitting this option. 
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2.7.28 Matrix Manipulation 


= Re eee 


BASIC-PLUS can operate on an entire matrix using single state- 
ments called MAT statements as described in Chapter 7 of the BASIC- 


PLUS Language Manual. The system manager must configure this optional 
feature if he wants to include the matrix manipulation capability. 


2.7.29 Stand Alone Programs 


The stand alone program ROLLIN can be included in the RSTS/E CIL 
and can be loaded into memory using the LOAD option as described in 
Chapter 3. ROLLIN is described in the library document entitled PDP-11 


ROLLIN Utility Program which is included in the RSTS/E distribution 
software. 


2.8 LOADING THE CIL ONTO THE RSTS/E SYSTEM DISK 


After the configuration question concerning ROLLIN is answered, 
the SYSGEN program completes building the configuration file and the 
second batch command file. Subsequently, SYSGEN prints the second 
checkpoint message. Next, the system generation monitor executes com- 
mands in the second batch command file and generates the RSTS/E linked 
core image library (LICIL) and any listings necessary. 


During the generation, messages are printed indicating which de- 
vices to mount and how to proceed. The entire process takes between 
one and three hours depending upon the devices used and the types of 
listings requested. If either magtape or DECtape distribution media 
is employed, the user must mount a new, formatted tape to which the 
RSTS/E LICIL is written. Instructions are printed to mount the RSTS/E 
system disk on unit @ and to type the exact command to transfer the 
LICIL to the disk. If disk cartridge distribution media is used, in- 
structions are printed to mount a new cartridge or pack to be used as 
the RSTS/E system disk. 


After the CIL is written on the RSTS/E system disk and the RSTS/E 
code is loaded into memory for the first time, the PATCH, DSKINT, 
REFRESH, SETKEY, DEFAULT, and START options must be run as described 
in Chapter 3 and the system library must be built according to proce- 
dures described in Chapter 4. 
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2.9 SYSLOD AND CILUS COMMAND STRINGS 


This section describes the procedures and command strings employed 
in loading the RSTS/E Linked Core Image Library (LICIL) onto the RSTS/E 
system disk. All necessary instructions to perform the load operation 
are printed during the system generation procedure. If the standard 
procedure is followed, this section need not be referenced. However, 
the command strings documented here are useful if the load operation 
is not performed as part of the system generation procedure or if the 
newly created LICIL must replace an old RSTS/E Core Image Library (CIL) 
on an existing system disk. 


Loading the CIL is the final step of the system generation process. 
For magtape and DECtape distribution media, the newly created Linked 
Core Image Library (LICIL) is written to tape along with a copy of the 
SYSLOD program, the batch and configuration files, system load maps, 
and assembly listing files (magtape only). The SYSGEN program prints 
the commands necessary to load the CIL onto the RSTS/E system disk with 
SYSLOD. For disk cartridge distribution media, the LICIL resides on 
the system generation disk along with the batch and configuration 
files, system load maps, and the listing files. The command to load 
the CIL is never printed because the batch stream performs the load 
operation with the CILUS program. However, for all distribution media, 
the CIL need not be loaded immediately since the standard procedure 
can be halted just before the load operation. If the LICIL tape or 
system generation disk is preserved, the device can be bootstrapped 
and either SYSLOD or CILUS can be used to load the CIL onto the RSTS/E 
system disk. 


Because the load operation can be performed using either a blank 
or an existing system disk, two general operations are described. Sec- 
tion 2.9.1 presents the procedures to load a new RSTS/E system onto a 
disk which contains no user files to be preserved. Section 2.9.2 pro- 
vides guidelines for replacing an existing RSTS/E system on a system 


disk containing system and user files which must be preserved. 
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2.9.1 Loading the RSTS/E CIL onto a Blank System Disk 
aa | Sa 


The procedure and command strings detailed in this section apply 
only to loading a CIL onto a blank system disk. It is possible to 
overwrite an existing CIL on a system disk which contains system and 
user files without destroying the file structure. This latter proce- 
dure is described in Section 2.9.2. The procedures below destroy any 
existing file structure on the disk being invite ies, ac the RSTS/E 
system disk. 


2.9.1.1 DECtape and Magtape Procedures Using SYSLOD - The tape 


created during system generation contains a copy of the stand-alone 
program SYSLOD. SYSLOD is loaded from DECtape using one of the 
hardware bootstrap loaders described in Appendix F. When SYSLOD 

is bootstrapped into memory, it will identify itself by printing 
the following lines. 


SYSLOD V#8-G1A 


CONSOLE FILL COUNT= Type the RETURN key 

DATE: l11-JAN-75 Type the date in format shown 
DIALOGUE? Type the RETURN key 

# 


Before the DIALOGUE query is answered, the disk to be used as the 
RSTS/E system disk should be mounted and write-enabled. In the case 
of an RK, RP#3, or RP#4 system disk, an RK cartridge or an RP pack must 
be mounted on drive unit #. No special action is required for an RF 
system disk. SYSLOD does not recognize any device which is not mounted 
and ready when the DIALOGUE query is answered. The RETURN key is suf- 
ficient response to the DIALOGUE query. SYSLOD responds by printing 
the pound sign (#) when it is ready to accept a command. A single com- 
mand string is sufficient to create and load the CIL onto the system 
disk and bootstrap the RSTS/E Initialization code into memory. The 
exact command which must be entered depends on the type of system disk. 
If any error messages are printed by SYSLOD, consult Appendix B for 
the proper procedure to follow. The following command strings are used 
for the several types of system disks. 


#DP : /NS :256:49/TO:4/HO/BO<DTA:RSTS.LCL (RF11 System Disk-< DECtape).. 
#DF:/NS:256:49/T0O:4/HO/BO<MT@:RSTS.LCL (RF11 System Disk < TU1# Magtape) 
#DF:/NS:256:49/TO:4/HO/BO<MM@:RSTS.LCL (RF System Disk < TU16 Magtape) 
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#DK@:/NS:256:4S/FO/TO: 4/HO/BO<DT@:RSTS.LCL (RK11 System Disk < DECtape) 
#DK@:/NS:256:49/FO/TO:4/HO/BO<MT@:RSTS.LCL (RK11 System Disk < TU1% Magtape) 
#DK@:/NS:256:4S/FO/TO:4/HO/BO<MM@:RSTS.LCL (RK11 System Disk < TU16 Magtape) 


#DP@:/NS:512:25/FO/TO:4/HO/BO<DT@:RSTS.LCL (RPg3 System Disk < DECtape) 
#DP@:/NS:512:25/FO/TO:4/HO/BO<MT@:RSTS.LCL (RPg~3 System Disk < TU1@ Magtape) 
#DPG:/NS:512:25/FO/TO: 4/HC/BO<MM@:RSTS.LCL (RPG3 System Disk < TU16 Magtape) 


#DB@:/NS:1824:13/FO/TO:4/HO/BO<DTY:RSTS.LCL (RPG4 System Disk < DECtape) 
#DB@:/NS:1024:13/FO/TO:4/HO/BO<MT@:RSTS.LCL (RPg4 System Disk < TU1% Magtape) 
#DBG:/NS:1024:13/FO/TO:4/HO/BO<MM@:RSTS.LCL (RP@4 System Disk < TU16 Magtape) 


For an RP#f3 system disk, messages are printed at the console ter- 
minal which tell the system manager to set and reset the FORMAT ENABLE/ 
NORMAL switch which is located behind the third panel below the indi- 
cator lights on the RP11-C controller. 


Upon completion of the load operation, the RSTS/E Initialization 
code is bootstrapped into memory signalled by the printing of the OP- 
TION query. The system manager should proceed to initialize the sys- 
tem disk according to the procedures described in Chapter 3. 


2.9.1.2 Disk Cartridge Procedures Using CILUS - When the disk 
cartridge distribution medium is used, the DOS program CILUS is 


used to load the RSTS/E CIL onto the system disk. CILUS does not 
format an RK cartridge, RP#3, or RP#4 pack. Refer to Section 
2.3.3 for procedures to load SYSLOD and format disks. 


Mount the copy of the System Generation DECpack used for the 
system generation on RK unit @. Write enable the drive and bootstrap 
the cartridge to load the DOS/BATCH monitor. Refer to Appendix F for 
DECpack bootstrap procedures. When the DOS monitor identifies itself, 
proceed as shown below to run CILUS. 


DOS/BATCH V9-26C 


DATE: 11-JAN~-75 Type the date in format shown 
LIMES; 210215 Type the time in format shown 
DIALOGUE? Type the RETURN key 

$L0: Li 


DATE: 11-JAN-75 
TIME: 16:15 


$RUN CILUS 


CILUS V%8-G6A 


Jab 
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CILUS prints the pound sign (#) when it is ready to accept a 
command. The CILUS command string used to create and load the RSTS/E 
CIL depends on the type of system disk. If the RSTS/E system is con- 
figured for an RP#3 or RP#4 system disk, mount a newly formatted pack 
on unit @ and write-enable the drive. If the system is configured 
for an RK system disk, mount a newly formatted RK cartridge on RK 
unit 1. No special action is required for an RF system disk. One of 
the CILUS commands shown below is then used to load the CIL. 


#DF:/NS:256:49/T0:4/HO/BO<DK@:RSTS.LCL/LO (RF11 System Disk < RK cartridge) 
#DK1:/NS:256:49/T0:4/HO<DKS:RSTS.LCL/LO (RK11 System Disk < RK cartridge) 
#DPO:/NS:512:25/T0:4/HO/BO<DK#:RSTS.LCL/LO (RP#3 System Disk < RK cartridge) 


#DBZ: /NS:1624:13/TO:4/HO/BO<DKG:RSTS.LCL/LO (RP@4 System Disk < RK cartridge) 


If the system disk is an RF11, RP#3, or RP#4, the CILUS command 
loads the CIL and then bootstraps the RSTS/E initialization code into 
memory. The INIT code prints the system name followed by the OPTION 
query. The system manager should proceed to initialize the system disk 
as described in Chapter 3. 


The command to load the CIL onto the RK cartridge mounted on 
unit 1 does not bootstrap the RSTS/E Initialization code. When the 
load operation is complete, CILUS reprints the pound sign (#) and 
waits for another command. The system manager exits from CILUS and 


terminates the DOS monitor as shown below. 


#°C CONTROL/C exit from CILUS 
KI "KILL" required by DOS 
$FI FInish for an orderly exit 


TIME: 16:16:16 
DOS/BATCH V9-26C 


$ 


The processor is halted by moving the HALT /ENABLE switch to the 
HALT position. Dismount both cartridges and move the RSTS/E system 
disk to RK unit 8. When the disk is ready, write-enable the drive and 
Deo Seep ee erek covet idde (sce Pppendix F) te 1oad the Hets/E ints 
tialization code into memory. Proceed to Chapter 3 to initialize the 


new system disk. 
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2.9.2 Replacing the RSTS/E System Code 


It is possible to replace the RSTS/E CIL on the system disk with- 
out destroying the file structure. This capability is important when 
a new system is generated to add or change hardware support or soft- 
ware features. The SYSLOD or CILUS command strings used for this pur- 
pose are similar to those in Section 2.9.1 but several precautions 
should be taken to ensure a successful replacement. Careful adherence 
to these procedures is critical to avoid destroying the existing file 


structures (system and user files) on the system disk. 


It is impossible to determine the exact size of the new CIL until 
it is loaded onto a disk. The first step in replacing the CIL, there- 
fore, is to load the new monitor onto a scratch disk using the standard 
system generation procedures or the SYSLOD or CILUS commands described 
in Sections 2.9.1.1 and 2.9.1.2. The scratch disk must be initialized 
using the DSKINT initialization option (see Section 3.3) to create the 
RSTS.CIL file. When a disk is initialized, pattern checking for bad 
blocks is normally done. However, requesting zero patterns causes 
DSKINT to bypass the pattern checks, saves time, and is a reasonable 
shortcut for the scratch disk. 


The REFRESH initialization option (Section 3.4) is used after 
DSKINT to check the required size of the new RSTS.CIL file. REFRESH 
can be stopped by typing CONTROL/C after the file status table is 
printed. Since the scratch disk is used only to determine the size 
of the new RSTS.CIL file, it is of no further use after these opera- 
tions are performed. The loading of the new system onto a scratch 
disk and the DSKINT and REFRESH operations take a total of about 19 


minutes. 


The next step is to determine the size of the CIL to be replaced. 
Simply obtain a directory of the system files account [9,1] under time 
sharing or print the file status table using REFRESH (see Section 
3.4.3.2). The important item is the current size of the RSTS.CIL file 
on the system disk. The REFRESH procedures of Section 3.4 recommend 
that this file be made larger than the required size when the system 
disk is initially built. If the system manager planned for a future 
replacement of the system code, the current size of the old RSTS.CIL 
file will probably be larger than the required size of the new RSTS.CIL 
file. 
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If the old CIL is larger, the replacement can proceed as de- 
scribed in subsequent paragraphs. Otherwise, the system manager 
can attempt to increase the size of the old RSTS.CIL file using 
REFRESH before attempting the replacement. If the REFRESH is suc- 
cessful, he can proceed. If REFRESH cannot increase the size of 
the old RSTS.CIL file to at least the required size of the new 
RSTS.CIL file, the replacement cannot be performed. All library 
and user files must be transferred to another disk or eeeernal 
medium and the system disk must be initialized (destroying the 


existing file structure). 


Assuming the RSTS.CIL file on the system disk is large enough 
to accommodate the new CIL, the next step is to transfer all library 
and user files from the system disk to a secondary storage medium. 
This is a time consuming but important precaution since a typograph- 
ical error or a hardware malfunction while replacing the old CIL could 
be disastrous. The transfer is performed under time sharing using 
the old system. The next two sections present the SYSLOD and CILUS 
command strings which replace the old CIL. 


2.9.2.1 DECtape and Magtape Procedures Using SYSLOD - The tape 


created during system generation contains a copy of the stand-alone 
program SYSLOD. SYSLOD is loaded from DECtape or magtape using one 
of the hardware bootstrap loaders described in Appendix F. When 
SYSLOD is bootstrapped into memory, it identifies itself by printing 
the following lines. 


SYSLOD VZ8-f1A 


CONSOLE FILL COUNT= Type the RETURN key 

DATE: l1-JAN-75 Type the date in format shown 
DIALOGUE? 

# 


Before the DIALOGUE query is answered, the old RSTS/E system disk 
should be mounted and write enabled. In the case of an RK, RP#3, or 
RP#4 system disk, the cartridge or pack must be mounted on unit Q. 
SYSLOD does not recognize any device which is not mounted and ready 
when the DIALOGUE query—is answered. The RETURN key is sufficient. 
response to the DIALOGUE query. SYSLOD responds by printing the pound 
sign (#) when it is ready to accept a command. The following SYSLOD 


commands replace an old CIL on the various types of system disks. 
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#DF:/NS:256:49/T0:4/HO/BO<DTZ:RSTS.LCL (RF11 System Disk < DECtape) 
#DF:/NS:256€:49/TO: 4/HO/BO<MT@:RSTS.LCL (RFl1l System Disk < TU1% Magtape) 
#DF:/NS:256:49/T0O: 4/HO/BO<MM@:RSTS.LCL (RF1l System Disk < TU16 Magtape) 


#DK@:/NS:256:49/TO:4/HO/BO<DTZ:RSTS.LCL (RK11 System Disk < DECtape) 
#DK@:/NS:25€:49/T0:4/HO/BO<MT@:RSTS.LCL (RK11 System Disk < TU] Magtape) 
#DKG:/NS:256:49/TO:4/HC/BO<MMY:RSTS.LCL (RK11 System Disk < TU16 Magtape) 


#DP@:/NS:512:25/TO:4/HC/BO<DT@:RSTS.LCL (RP@3 System Disk < DECtape) 
#DP@:/NS:512:25/T0O:4/HO/BO<MT@:RSTS.LCL (RPG3 System Disk < TU1% Magtape) 
#DPO:/NS:512:25/T0O:4/HO/BO<MMZ:RSTS.LCL (RP@3 System Disk < TU16 Magtape) 


#DBY:/NS:1824:13/TO:4/HO/BO<DTY:RSTS.LCL (RP%4 System Disk < DECtape) 
#DB@:/NS:1824:13/TO:4/HO/BO<MT@:RSTS.LCL (RPg4 System Disk < TUL Magtape) 
#DB@:/NS:1824:13/T0:4/HO/BO<MMZ:RSTS.LCL (RPg4 System Disk < TU16 Magtape) 


The only difference between these SYSLOD commands for replacing 
a CIL and those used for a blank system disk is the absence of the 
format switch (/FO) for RK and RP@3 or RP#{4 system disks. Formatting 
destroys everything on a disk and cannot be done if the file structure 


is to be preserved. 


Upon completion of the load operation, the RSTS/E Initialization 
code is bootstrapped into memory signalled by the printing of the OP- 
TION query. The system manager must reinstall all published patches 
using the PATCH option (see Section 3.2), set keyboard defaults with 
the SETKEY option (Section 3.4A) and establish default start up con- 
ditions with the DEFAULT option (Section 3.5) before time sharing op- 
erations can resume with the new system. The DSKINT initialization 
option is not used in this case since initializing a disk destroys any 
existing file structures. The REFRESH option can be used to verify or 
change any of the system files but is not specifically required after 


replacing the CIL. 


2.9.2.2 DECpack Procedures Using CILUS - When disk cartridge dis- 
tribution media is used, the DOS program CILUS loads the new CIL 


onto the old system disk. Since CILUS does not format disks, the 
CILUS commands are the same as for loading a CIL onto a blank system 
disk. The CILUS procedures are repeated below for continuity. 


Mount the copy of the system generation disk cartridge used for 
the system generation on RK unit @. Write-enable the drive and boot- 
strap the cartridge to load the DOS/BATCH Monitor. Refer to Appendix F 
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for bootstrap procedures. When the DOS Monitor identifies itself, 


proceed as shown below to run CILUS. 


DOS/BATCH V9-28C 


DATE: 11-JAN-75 Type the date in format shown 
TIME: 12:32 Type the time in format shown 
DIALOGUE? Type the RETURN key 

$LO 1,1 


DATE: l11-JAN-75 
TIME? 12339 


$RUN CILUS 


CILUS V@8-G6A 


[He 


CILUS prints the pound sign (#) when it is ready to accept a com- 
mand. If the RSTS/E system is configured for an RP#3 or RP#{4 system 
disk, mount the old system disk on unit @ and write-enable the drive. 
If the system is configured for an RK system disk, mount the old RK 
system disk cartridge on RK unit 1. No special action is required for 
an RF system disk. One of the CILUS commands shown below is then used 
to replace the old CIL. 


#DF@:/NS:256:49/T0:4/HO/BO<DKB:RSTS.LCL/LO (RF11 System Disk < RK Cartridge) 
#DK1:/NS:256:49/T0: 4/HO<DK@:RSTS.LCL/LO (RK11 System Disk < RK Cartridge) 
#DPZ:/NS:512:25/TO: 4/HO/BO<DKS:RSTS.LCL/LO (RPZ3 System Disk < RK Cartridge) 


#DB@:/NS:1824:13/TO:4/HO/BO<DK#:RSTS.LCL/LO (RPg4 System Disk < RK Cartridge) 


If the system disk is an RF1l, RP#3, or RP#4, the CILUS command 
loads the CIL and then bootstraps the RSTS/E Initialization code into 
memory. The INIT code prints the system name followed by the OPTION 


query. 
The command to replace the CIL on an RK system disk mounted on 


unit 1 does not bootstrap the RSTS/E Initialization code. When the 
load operation is complete, CILUS reprints the pound sign (#) and waits 
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for another command. The system manager should exit from CILUS and 
terminate the DOS Monitor as shown below. 


#AC CONTROL/C exit from CILUS 
KI "KILL" required by DOS 
$FI FInish for an orderly exit 


TIME: 12:35:22 
DOS/BATCH V9-29C 
$ 


The processor should be halted by moving the HALT/ENABLE switch 
to the HALT position. Dismount both cartridges and move the RSTS/E 
system disk to RK unit @. When the disk is ready, write enable the 
drive and bootstrap the disk cartridge (see Section B22) to load 
the RSTS/E Initialization code into memory. 


When the Initialization code prints the OPTION query, the system 
manager must reinstall all published patches using the PATCH option of 
the Initialization code (see Section 3.2), set keyboard defaults with 
the SETKEY option (Section 3.4A) and establish default start up con- 
ditions using the DEFAULT option (Section 3.5). The DSKINT option is 
not used since initializing a disk destroys any existing file struc- 
ture. The REFRESH option (Section 3.4) may be used to verify or change 
the system files but is not specifically required after replacement 
of a CIL. 
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CHAPTER 3 


INITIALIZATION OPTIONS 


The RSTS/E Initialization (INIT) code is a collection of routines 
used to create the file structures, system files, and start up condi- 
tions required for normal operation of the RSTS/E system. The INIT 
code is essentially one large stand-alone program with many functions. 
Immediately after a system generation, several options must be used 
before the RSTS/E system can be brought up for time sharing. There- 
after, the initialization code provides the mechanism for altering 
critical system files and parameters as installation requirements 
change. INIT includes routines which ensure the integrity of the 
system disk file structure and provide many checks on the hardware 
configuration. Options are provided which enable the system to 
function even when certain hardware elements are inoperative. Finally, 
the initialization code is responsible for loading the RSTS/E Monitor 


and BASIC-PLUS Run Time System into memory for normal time sharing. 


This chapter contains detailed information on all the initializa- 
tion options and is essential to the proper and efficient use of 
system features. The system manager should fully understand the 
material presented here before any attempt is made to operate the 
RSTS/E system. 


3.1 OVERVIEW OF INITIALIZATION OPTIONS 


Whenever the RSTS/E system disk is bootstrapped, the initializa- 
tion code is loaded into memory. The bootstrap operation is performed 
by a hardware ROM bootstrap or by software. In the system generation 
example of Sections 2.6.1 and 2.6.3, the SYSLOD program performed the 
bootstrap operation after the new system was loaded onto the RSTS/E 
system disk. In normal operations, the hardware bootstrap is used. 
When the INIT code is loaded, it prints a header line with the in- 
stallation name followed by the OPTION query. The system manager must 
then setect one of the vatid initialization options listed in Table 
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PATCH 


DSKINT 


REFRESH 


SETKEY 


DEFAULT 


START 


UNISYS 


BOOT 


LOAD 


ASR33 
VT#5B 
LA3@S 


(FILL OPTIONS) 
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Table 3-1 


Initialization (Start Up) Options 


Long Form of Short Form of 
Operator Response Operator Response Meaning 


DE 


ST or LINE FEED key 


UN 


Alter the RSTS/E 
System Code to cor- 
rect problems. 


Initialize and 
optionally format a 
disk. 


Create or rebuild 
the system files in 
account [9,1] on 
the system disk. 


Set keyboard defaults 
for disabling lines 
and for enabling DH1l 
lines as local or with 
modem control. 


Establish or change 
start up conditions. 


Start time sharing 
operations. 


Diagnostic aid used 

in conjunction with 
the START option to 
bypass the enabling 

of all terminal inter- 
faces except the con- 
sole interface. 


Bootstrap a device. 


Load a stand-alone 
program from the 
RSTS/E CIL. 


Set the fill factor 
of the console termi- 
nal to that of the 
device specified. 


After a system generation is performed and the Core Image Library 
(CIL) is loaded onto the RSTS/E system disk, the system manager must 
execute the PATCH, DSKINT,! REFRESH,’ DEFAULT, and START options to 
prepare for time sharing. 


The PATCH option provides a mechanism by which the RSTS/E system 
code can be easily altered as problems are discovered and corrected. 
Patches are published in the RSTS/E Installation Notes and in monthly 
software publications. 


The DSKINT option creates the minimal RSTS/E file structure on all 
RSTS/E system disks. In addition, DSKINT formats a disk and performs 
pattern checks to detect bad disk blocks. 


REFRESH creates the system files for normal RSTS/E system operation. 
REFRESH also provides the capability for altering system files as 
installation requirements change. 


The SETKEY option establishes defaults for disabling keyboard lines 
and enabling DH11 lines as either local or with modem control. The 
option supplements the SYSGEN program question concerning the number 
of DH11 lines to enable. SETKEY is necessary for enabling modem 
control on DH11 lines. 


The DEFAULT option establishes start up parameters such as the maxi- 
mum number of jobs which can be run and the maximum size for each 
job. DEFAULT allows the system manager to determine the most efficient 
use of memory on his system. Suboptions of DEFAULT permit locating 
the BASIC-PLUS Run Time System in high-speed semiconductor memory 


and making certain failing sections of memory unavailable. 


START brings the RSTS/E up to a full running state. It also per- 
mits temporary changes to the default start-up conditions mentioned 
above. START is responsible for loading the monitor tables, enabling 
terminal interfaces, loading the RSTS/E Monitor and Run Time System 


into memory, and starting time sharing. 


IDSKINT is not used if a new RSTS/E CIL replaces an old system on a 
system disk where the file structure is to be preserved (see Section 
2.9). Furthermore, since system and user file structures are not 
disturbed by the replacement, REFRESH is not required. 
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UNISYS is a diagnostic aid used in conjunction with the START option. 
Problems are often encountered with new systems due to errors in the 
hardware or software terminal interface configuration. The UNISYS 
option helps to isolate the problem to the terminal interface con- 
figuration by allowing the system to be brought up for time sharing 


without enabling any terminal interface except for the console device. 


The BOOT option emulates the operation of the hardware bootstrap 
loaders. BOOT bootstraps a program or system from disk or tape 
devices. 


LOAD permits loading and executing stand-alone programs from the 
RSTS/E Core Image Library (CIL) created during system generation. 
SYSGEN provides a way to include the stand-alone program ROLLIN (a 
tape and disk copy utility) in the CIL. 


Finally, the fill options VT@5, ASR33 and LA3@S condition the key- 
board driver in the INIT code to insert the proper number of fill 
characters when printing messages on the console terminal. These 
options are used only when the actual console device is some- 
thing other than the console terminal specified at system generation 
time. 


If only the RETURN key is typed in response to the OPTION query, 
the following message is printed. 


OPTION: 
PLEASE ENTER ONE OF THE WALIC RSTS SYSTEM INITIALISATION 
GPTIONS OF TYFE “HELFY FOR A HELF MESSAGE: 


If the user types other than a valid response or types HELP, the 
system prints the following information and reprints the OPTION query. 


OPTION: HELF 

THE VALIC RSTS WOS INITIALIZATION GFTIONS ARE: 
BOOT BOOTSTRAP A DEVICE 
LORE LOAC ANG EXECUTE A PROGRAM FROM THIS CIe 
DEFAULT ESTABLISH OF CHANGE STARTUP CEFAULTS 
START START TIMESHARING 
SETKEY SET KEYEOQRRG DEFALILTS 
CSKINT INITIALIZE CISK TO RSTS FILE STRUCTURE 
REFRESH REFRESH YOUR SYSTEM DISK 

ONLY THE FIRST TWO CHARACTERS NEEO BE TYPREL:. 


OPTION: 
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When a valid option name is entered, the system proceeds according 
to the option specified. Typing the CONTROL key and C key combina- 
tion (CTRL/C) when any of the initialization options is asking for a 
response immediately interrupts execution of the option and returns 
the user to the OPTION query. 


The following sections explain each of the initialization options 
in detail. 
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3.2 PATCHING THE RSTS/E SYSTEM - PATCH OPTION 


The RSTS/E Initialization code PATCH option provides a convenient 
means for altering the RSTS/E system code as errors are found and cor- 
rections are published. When a RSTS/E system generation is performed, 
all patches are installed immediately after the Core Image File (CIL) 
is loaded onto the system disk. This is necessary since patches may 
affect the initialization code used to build required file structures, 
create the system files, and set up tables used during normal time- 
sharing. Patches are published in the RSTS/E Installation Notes if 
problems are uncovered after a "code freeze," but before a new release 
is available from Digital's Software Distribution Center. Thereafter, 
patches are published in the monthly Digital Software News or Software 
Dispatch. 


The PATCH option makes permanent changes to the RSTS/E CIL on 
the system disk. The CIL is made up of several modules including 
INIT (the initialization code) RSTS (the resident monitor and device 
drivers), OVR (Overlay Code), ERR (error messages), and BASIC (the 
BASIC-PLUS compiler and Run Time System). Any of these modules may 
be altered using the PATCH option. 


Patches take many different forms. Some are in-place patches to 
one or more words in one or more modules. Others require patch 
Space in the affected modules. "MONITOR PATCH" space and "BASIC-PLUS 
PATCH" space are SYSGEN options recommended for all systems. If a 
patch requires either monitor or BASIC-PLUS patch space, but the sys- 
tem is not configured for the option, a new SYSGEN is needed to add 
the required space. Patch space is always included in the Initializa- 
tion code. The overlay code can be patched using free space in over- 
lay segments or monitor patch space. In some cases, patches affect 
fixed addresses and are straightforward; however in most cases it is 
necessary to refer to the system load maps to find the addresses of 
affected sections. Published patches describe the procedures re- 
quired to make the alteration correctly. 


The PATCH option is called by typing PATCH or simply PA in 
response to the initialization code OPTION query. PATCH replies by 
asking for a MODULE NAME (one of the five listed above), a BASE | 
ADDRESS, and an OFFSET ADDRESS. The module name determines the CIL 
module to be changed. The response "BASIC" indicates that the patch 


applies to the BASIC-PLUS compiler or Run Time System. The base ad- 
dress further determines the actual locations to be patched. For 
example, the base address for the Print Using section of BASIC~PLUS 
is found in the BASIC load map and might be entered as the response 
to the BASE ADDRESS query. Finally, the offset address is the first 
location to be changed relative to the specified base. For example, 
a PRINT-USING patch may begin at an offset of 100 octal bytes from 
the beginning of Print Using. After these items are entered, PATCH 
prints the old contents of the specified location and opens the word 
for change. PATCH opens and changes successive locations depending 
on the user responses. 


Details for the use of the patch option are included in the two 
examples presented below. The first demonstrates some of the com- 
plexities of patching. The second, a simple INIT patch, emphasizes 
the need for using the BOOT option (Section 3.8) after any patch is 


made to the Initialization code. 


3.2.1 Patching the RSTS/E Monitor - EXAMPLE 


The following example describes the use of the PATCH option to 
alter the RSTS/E monitor. (Note: when the patch is made, the monitor 
resides on disk and not in memory.) The Initialization Code is in 
memory and the PATCH option allows changes to the monitor disk image 
before it is loaded into memory for normal timesharing. 


OPTION: PATCH EXAMPLE ONLY: 
MODULE NAME ? RSTS NOT A REAL PATCH 
BASE ADDRESS ? [NAME] 

OFFSET ADDRESS ? 120 

MODULE BASE OFFSET OLD NEW? 


RSTS [NAME] 000120 104760 ? 004737 

RSTS [NAME] 000122 103364 2? [PATCH]+20 OCTAL ADDITION. 
RSTS [NAME] 000124 005062 ? 102637 

RSTS [NAME] 000126 012762 ? [JBSTAT]-2 OCTAL SUBTRACTION. 
RSTS [NAME] 000130 004737 ? <LF> NO CHANGE. 

RSTS [NAME] 000132 104726 ? 104730 

RSTS [NAME] 000134 010423 ? fc CONTROL/C EXIT. 
OPTION: PATCH 

MODULE NAME ? RSTS 

BASE ADDRESS ? [PATCH] FROM RSTS LOAD MAP 
OFFSET ADDRESS ? 20 

MODULE BASE OFFSET OLD NEW? 

RSTS [PATCH] 000020 000000 ? 010203 

RSTS [PATCH] 000022 000000 ? 011104 

RSTS [PATCH] 000024 000000 ? 000207 

RSTS [PATCH] 000026 000000 ? {c CONTROL/C EXIT 


OPTION: 


All numbers printed by the PATCH option and all numeric responses 
are octal. In the example, the notation [NAME] indicates an address 
that must be found in a load map or a quantity that must be computed. 
PATCH does not perform any arithmetic; hence, expression of the form 
[NAME] + 20 must be manually calculated using 2's complement arith- 
metic. (If unfamiliar with the octal representation of binary numbers 
or with 2's complement arithmetic, consult a Software Support Repre- 
sentative.) As PATCH opens successive locations, it prints the cur- 
rent or old location contents and waits for new data to be entered as 
an octal word. A carriage return (CR) is used to enter the new data. 
PATCH then sequences to the next location. A line feed <LF> with no 
new data causes PATCH to sequence to the next location without alter- 
ing the current location. PATCH continues to Open successive loca- 
tions until the CONTROL/C combination is typed. CTRL/C returns to 
the initialization code OPTION query. 


Note that changes are made immediately upon typing the carriage 
return key. If an error is made it becomes necessary to reenter the 
PATCH option to correct the mistake. Printing the old contents of a 
location provides a check for proper placement of a patch. If the old 
contents of any location shown in a published patch are not identical 
to those printed by the PATCH option, all locations should be restored 
to their old contents. This may indicate an error in the use of 
load maps or an error in the published patch itself. Finally, a 
complete patch may be double checked by reentering the PATCH option 


and using the line feed key to examine successive locations. 


See we Patching the Initialization Code - EXAMPLE 


Patching the Initialization Code is usually simpler since INIT 
is the same for all systems. There is usually no need to refer toa 
load map unless the value of a global parameter is needed for the 
patch. Patches are made to the CIL on disk and not in core. This is 
an important distinction when patching INIT since the in-core copy 
(which is running) is not changed by the PATCH option. It is neces- 
Sary to use the BOOT option (described fully in Section 3.8) to load 
the altered INIT code into memory. The example below illustrates the 
procedure for making an INIT patch. 


OPTION: 


PATCH 


MODULE NAME ? INIT 
BASE ADDRESS ? 
OFFSET ADDRESS 
MODULE BASE 


INIT 
INIT 
INIT 
INIT 


067472 
067472 
067472 
067472 


OPTION: BOOT 


67472 

? 4724 
OFFSET 
004724 
004726 
004730 
004732 


BOOT DEVICE ? <LF> 


OLD 
100200 
XXXXXX 
005766 
001000 


RSTS VO5B-24 TEST SYSTEM 


OPTION: 


EXAMPLE ONLY - 
NOT A REAL PATCH 


NEW? 

2? 104200 SINGLE WORD PATCH. 

2? <LF> OLD CONTENTS VARIABLE. 

? <LF> PRINTED FOR VERIFICATION ONLY. 
2? fc CONTROL/C EXIT. 


BOOT REQUIRED TO LOAD ALTERED 
INIT CODE INTO MEMORY 


LINE FEED BOOTS THE SYSTEM DISK 


3.3 DISK INITIALIZATION - DSKINT OPTION 


The DSKINT option initializes all disks (system, public, and 


private) to be used on the RSTS/E system. DSKINT writes the minimal 


RSTS/E file structure on the disk. 


Hence, all disks, except auxiliary 


swapping disks, must be initialized prior to use. DSKINT destroys 


any existing file structure ona disk and should not be used on any 
RSTS/E disk if the file structure is to be preserved. 


The minimal file structure written on all disks consists of the 


following elements: 


(1) 
(2) 
(3) 


(4) 


The MFD account [1,1] for the disk, 
The UFD for the system account [0,1] on the disk, 


Two files for the system account [0,1] of the disk: 
BADB.SYS and SATT.SYS, and 


A public or private disk designation for the device. 


The initialization of a system disk differs slightly from the 


initialization of non-system disks. When the RSTS/E system disk is 


initialized, the Core Image Library (CIL) is preserved through the 


DSKINT process. 
the minimal file structure. 


(1) 


(2) 


Several additional elements are also included in 


These include: 


The system file RSTS.CIL under the system files account 
[0,1] which maps the Core Image Library (CIL). 


The entry in the MFD for the system library account 


[1,2] 


The REFRESH option described in Section 3.4 creates the other 
required system files on the system disk. The BUILD process des- 
cribed in Chapter 4 installs all the system programs under the 
library account [1,2] on the system disk. Finally the REACT system 
program enters user accounts into the MFD on all disks. 


In addition to initializing the disk with a minimal file struc- 
ture, the DSKINT routines allow the user to format the disk and to 
specify the number of patterns used to check for bad blocks. The 
system manager must format any non-system disk before it is used on 
the RSTS/E system. Formatting the disk causes all the necessary timing 
and sense marks to be written on the disk and erases any extraneous 
information from the disk. (Formatting applies only to RK and RP type 
removable disks.) The system disk which contains the RSTS/E CIL 
should not be formatted after the CIL is loaded by SYSLOD or CILUS 
since the formatting operation would destroy the CIL. 


The DSKINT option allows the system manager to choose from one 
to eight possible patterns to check for bad blocks on a disk. A bad 
block is a portion of the disk to which information is written but 
from which that same information cannot be read. It is recommended 
that the system manager specify a minimum of two patterns; he must 
specify at least one pattern. 


The specification of a larger number of patterns increases the 
probability that all bad blocks are detected during the initialization 
of the disk and decreases the possibility of loss of valuable system 
information which is later written on the disk. The possibility of 
loss is less since clusters containing detected bad blocks are allo- 
cated to a file called BADB.SYS stored under account [0,1] on the 
disk. These clusters are never allocated for any other purpose. 


The minimal file structure written by the DSKINT routines enables 
the disk to be used under either the public or the private structure 
of disks in the RSTS/E system. The system manager must, however, 
designate to the DSKINT routines whether the disk is to be public or 
private. Public and private disks are discussed in Chapter 12 of the 
BASIC=PLUS Language Manual. Structurally, the only difference between 
a public and a private disk is that a bit (termed the private bit) is 
set in the MFD of a private disk. Operationally, however, an important 


distinction is made by the RSTS/E system between a private and a pub- 
lic disk. 


During time sharing operations all disks within the public struc- 
ture must be readied, write enabled, and logically mounted. The 
system treats the entire public structure as one general, default 
reference. A user's file could reside on any one of the physical 
devices within the public structure and, therefore, all devices in the 


public structure must be available to ensure successful file access. 


In addition, if a user creates a file, the directories of each 
public disk are searched to ensure that a file of the same name does 
not already exist. The system manager makes a public disk available 
by implementing the guidelines in Section 6.1 for mounting disks 


automatically at start up time. 


Disks within the private structure, however, need not always be 
present during time sharing operations. Access to files on a private 
disk requires that the user refer specifically to a distinct physical 
device. To create or access a file on a private disk, only the 
directory of that device need be searched. As a result, private 
packs can be interchanged during time sharing operations if the proper 
disk management procedures are followed. (Refer to Section 6.3.2 for 
the discussion of disk management procedures. ) 


The system manager must decide how much of his disk resources 
to commit to the public structure or to the private structure. Disks 
are designated public or private only when they are initialized. To 
change the designation, any useful contents of the disk must be pre- 
served elsewhere and the disk must be reinitialized. If the disk is 
initialized as a private disk, the system manager must enter user 
account information in the MFD of the disk with the REACT system pro- 
gram, so that files can be created on the disk. (REACT is described 
in Chapter 6.) 


3.3.1 Using DSKINT 


When the RSTS/E initialization routines are executed, they print 
the system installation name followed by the OPTION query. The 
system manager types DSKINT or simply DS to request the disk initiali- 
zation option and then types the current date and time in response to 
two successive queries. The following sample dialog illustrates the 


procedure. 


OPTION: OSEINT 

POSRMNRATT S 2aetAharS 

ILLEGAL CATE ENTERED: FLEASE Tes FORIN 
DOSHMMNSYYS 2SSTANS FS 

HH: MM? 42:45 


CISE? 


Subsequent DSKINT queries request the user to enter the disk type 
and unit, pack identification and pack cluster size, and the passwords 
and cluster sizes for the MFD and library accounts. The DSKINT quer- 
ies are presented for reference in Table 3-2. 


If the routines determine that a response is incorrect or un- 
acceptable, the query is reprinted. The queries are printed in a 
short form to save time. If the system manager types the RETURN key 
in response to any of the queries, DSKINT prints a longer, explanatory 


form of the query or, in some cases, the acceptable responses. 


During the formatting of an RP03 type disk, messages are printed 
informing the user to set and disable a format enable switch. This 
switch is the FORMAT ENABLE/NORMAL switch and is located behind the 
third panel below the bank of indicator lights on the RP11-C controller. 
It is the switch farthest to the left. When instructed to set the 
FORMAT ENABLE/NORMAL switch, the user sets it to the FORMAT ENABLE 
position; when instructed to disable the switch, he sets it to its 
NORMAL position. 


If bad blocks are uncovered during a pattern test, a table is 
printed indicating the sector and cluster number (in decimal) in 
which a bad block exists and the contents of the disk hardware 
register (in octal) at the time of the error. If an excessive number 
of errors are encountered, a fatal error message is printed. In such 


a case, it is advised that another disk be used. 


The completion of disk initialization is signalled by printing 
the OPTION query. The system manager then builds the system files on 
the initialized system disk using REFRESH as described in Section 3.4. 
fhe exampies contained in the two fottowing sections illustrate the 
use of DSKINT for system and non-system disks. 
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Table 3-2 
CSKINT Queries 


DD-MMM-YY? 


PACK ID? 


PACK CLUSTER SIZE? 


MFD PASSWORD? 


MFD CLUSTER SIZE? 


Type the current date in the exact format 
shown. For example, 3-FEB-75. 


Type the current, 24-hour time, which is used 
to start the Monitor clock, in the exact 
format shown. For example, 13:52. 


Type two characters which indicate the type 
of the disk being initialized. Acceptable 
entries are RF, RS, RK, RP (RP@3), or RB 
(RP#4). 


For RS, RK, RP and RB type disks. Type 
the physical unit number on which the disk, 
DECpack, or disk pack resides. Acceptable 
entries are @ through 7, inclusive. 


For RF type disks. Type the number of RS11l 
disks (platters) connected to the RF11l 
controller. Acceptable entries are 1 through 
8, inclusive. 


Type up to six alphanumeric characters which 
are used when logically mounting or dis- 
mounting the device. (See the description 
of the MOUNT and DISMOUNT commands in 
Section 6.3.2.1.) 


Type the decimal number of 256-word blocks 
which each cluster allocated on the disk 
will contain. Clusters are described in 
Section 5.4.3. Acceptable pack cluster 
sizes are l, 2, 4, 8, or 16 for RF, RS, and 
RK disks. For RP#3 disks, acceptable values 
are 2, 4, 8, or 16. For RP#4 disks, 
acceptable values are 4, 8, or 16. 


Type up to six alphanumeric characters which 
become the password of account [1,1] on the 
device. 


Type the decimal number of 256-word blocks 
which a cluster allocated to the MFD will 
contain. Must be equal to or greater than 
the pack cluster size. The number of user 
accounts which can be created is approximately 
108* MFD cluster size. The MFD account is 
described in Chapter 5. 
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Table 3-2 (Cont.) 
DSKINT Queries 


Description of Response 


PUB, PRI, OR SYS? Type PUB to designate the disk as public 


or type PRI to designate the disk as 


private. Type SYS to initialize a system 
disk. 


CAUTION: Initializing a system disk as 
PUB or PRI destroys the CIL. 


LIBRARY PASSWORD? 


Query is printed only when DSKINTing a 

system disk. Enter up to 6 alphanumeric 
characters which become the password of 
the library account [1,2]. 


LIBRARY UFD CLUSTER 


| Printed only when DSKINTing a system disk. 
SIZE? 


Type the decimal number of 256-word blocks 
allocated for each of the seven possible 
UFD clusters for the library account [1,2]. 
The number of files which can be stored under 
any account is approximately 72 * UFD 

cluster size. Library UFD cluster size must 
be greater or equal to pack cluster size. 


FORMAT? Type Y to write hardware timing and sensing 
information on the disk or N to omit same. 
If Y is typed, messages are printed informing 
the user of the start and end of the format 
pass. (If the disk is an RPO3 type, the user 
is told to set and disable the format switch 
located on the RP11-C controller.) All new 
DECpack cartridges and disk packs must be for- 
matted. System disks should never be for- 
matted after the CIL has been loaded. 


PATTERNS? Type a decimal number between 1 and 8 to 

. choose the number of patterns used to 
check for bad blocks. Type the RETURN key 
only to print the time required to execute 
each pattern according to device type. 


PROCEED (Y OR N)? Type Y to proceed with the execution of the 
initialization. Type N to abort 


initialization and return to the OPTION 
query. This query is printed to allow the 
system manager to double check the responses 
to the queries. 
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3-3-2 Initializing ‘the System Disk 


After the stand-alone program SYSLOD writes the CIL onto the 
RSTS/E system disk and bootstraps the initialization code into memory, 
the DSKINT option is used to initialize the newly formatted and 
otherwise blank system disk. Initialization of a newly created system 


disk is a unique process and is described solely in this section. 


CAUTION 


DSKINT destroys any existing file structure 
on a disk and must not be used on any RSTS/E 
disk if the file structure is to be preserved. 
If SYSLOD or CILUS is used to write a new 
RSTS/E CIL onto an old system disk and the 
existing file structure is to be preserved, 
the DSKINT option is not used. 


When the SYSLOD or CILUS run terminates, a new system disk 
contains only a contiguous CIL which is loaded beginning at sector 
49 (for RF or RK type disks) or sector 5@ for RP#3 type disks and 
sector 52 for RP@4 type disks. The CIL extends for as many blocks 
as needed to contain the RSTS/E code. Sector 9 of the system disk 
contains a bootstrap record and sectors 1 through 48 or 49 are 
reserved for directories and other system files. The pure code of the 
CIL must be incorporated into a structure which enables the RSTS/E 
system to access and manipulate its contents. The DSKINT initializa- 
tion option creates the minimal RSTS/E file structure including a 
file which maps the CIL on the system disk (RSTS.CIL). 


Under normal circumstances, initialization destroys all data on 
a disk. However, the CIL is preserved if it was bootstrapped into 
memory. The system disk may be bootstrapped from SYSLOD or CILUS 
(/BO switch) or by using the hardware bootstrap. The bootstrapping 
operation provides pointers to the initialization code which are used 
to determine the size and location of the CIL. With this information 
the CIL (but not user files) is preserved through the DSKINT process. 


The following is a sample dialog, each line of which is denoted 


by a letter and explained in the subsequent text. 
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OPTION: DSKINT 


DISK ? RP (line a) 
UNIT ? @ (line b) 
PACK ID ? SYSPAK (line c) 
PACK CLUSTER SIZE ? 2. 2 (line d) 
MFD PASSWORD ? SYSMFD (line e) 
MFD CLUSTER SIZE ? 4° * (line f) 
PUB, PRI, OR SYS ? SYS (line g) 
LIBRARY PASSWORD ? SYSLIB (line h) 
LIBRARY UFD CLUSTER SIZE ? 4 (line i) 
PATTERNS ? 2 (line 3) 
PROCEED Y OR N ? Y (line k) 
PATTERN # 2 

PATTERN # 1 

OPTION: 


At line a, the system manager types a two-letter designator of 
the disk that was bootstrapped; valid designators are RF, RK, RP, or 
RB. The query at line b for an RK, RP, or RB system disk requires 
the unit number of the device on which the system disk is mounted. 
Since only unit @ of a device can be bootstrapped, @ is the only valid 
response. For an RF system disk, the query UNIT is replaced by the 
query PLATTERS, to which the system manager responds by typing the 
number of RS1ll disks (platters) connected to the RF1l controller. 


The system manager types from one to six alphanumeric characters 
in response to the query at line c. The characters typed are called 
the pack identification or pack label and are used internally by 
RSTS/E as the password of system account [9,1]. 


The system manager must specify, at line d, the pack cluster 
Size for the system device. Pack cluster sizes for an RF11l disk or 
an RK@5 or RK#3 cartridge can be l, 2, 4, 8, or 16, or, for an RP93 
disk pack, 2, 4, 8, or 16. For an RP#4 disk, pack cluster sizes 
are 4, 8, or 16. In general, larger pack ciuster sizes permit 
faster access to data stored on the disk at the expense of possible 


wasted disk space. Smaller pack cluster sizes permit more efficient 
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allocation of disk storage space at the expense of more frequent 
access to retrieval information (pointers to file data) stored in 

user file directories. The latter situation is improved by clustering 
individual files and user file directories (UFDs) at some cluster 

size greater than the pack cluster size. Therefore, the minimal 
cluster size is recommended for almost all installations. (A more 


detailed discussion of clustering is presented in Section 5.4.3.) 


The system manager types from one to six alphanumeric characters 
in response to the query printed at line e. The characters are used 
as the password of the MFD account [1,1] on the system device. The 
MFD is described in Section 5.4.1. The MFD password should be kept 
secret, Since irresponsible access to the Master File Directory or 
for that matter, to any privileged account, can destroy system soft- 
ware. 


At line f, the DSKINT routines request the cluster size of the 
MFD account [1,1]. Cluster sizes are described in Section 5.4.3. With 
the restriction that no cluster size be less than the pack cluster 
size, the MFD cluster size can be l, 2, 4, 8, or 16. The DSKINT 
routines prevent the use of any unacceptable values. The cluster 
size of the MFD on the system disk determines the maximum number of 
user accounts that the system manager can create. It is recommended 
that the MFD cluster size be the same as the pack cluster size unless 
the system requires a larger number of user accounts that that value 
allows. The maximum number of user accounts allowed is approximated 
by multiplying the MFD cluster size by 108. 


The system manager must type SYS in response to the query shown 
at line g to specify initialization of a system disk. The queries 
at lines h and i concern the password and UFD cluster size of the 
system library account [1,2]. The password can be up to six alpha- 


numeric characters. 


It is recommended that the system manager set the UFD cluster 
size of the account [1,2] to a minimum value of 4. A larger cluster 
size may be set if the system manager intends to increase the system 
library files above those supplied by DIGITAL and those required to 
build the system library. (The total number of files created under 
account [1,2] as a result of following the procedures described in 
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Chapter 4 is approximately 69.) The maximum number of files allowed 
by any account is approximated by multiplying the UFD cluster size 
‘by 72. 


The query at line j requests the number of patterns (between 
l and 8) to be used when the disk is tested for bad blocks. 
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The query at line k is printed as a safety measure to allow the 
system manager to make final checks and to ensure that he desires 
to proceed. If N is typed, the DSKINT routines are not executed. 
The initialization routines return to the OPTION query. If Y is 
typed, DSKINT checks for bad blocks as shown in the example. 


3436-3 Initializing a_Non-System Disk 


DSKINT is used to initialize, format, and pattern check non- 
system disks on the RSTS/E system. System disk initialization is 
described in Section 3.3.2. The examples below apply only to non- 


system disks. 


The following example initializes an RK cartridge as a private 
disk: 


OPTION: OSEINT 
PO-HAA-Y¥YP? ee-TulL-F4 
HH: AN? 14:26 


PISE ? RK 

UNIT ? 1 

PACK ID ? AYPACE 

FACK CLUSTER SIZE ? i 
KFD PASSWORD ? HYMFD 
HFG CLUSTER SI2@e ? 4 
Fue, FRI, SYS 3 PRI 
FORMAT ? YES 

PATTERNS ? 4 

PROCEED cY OR Nd F ¥ 


STARTING RK FORMAT PASS 
END RE FORMAT PASS 


FATTERN # 4 
PATTERN # 3 
PATTERN # 2 
PATTERN # 4 
OPTION: 


3.3.4 Using DSKINT to Pattern Check a Swapping Disk 


The DSKINT option may be used to perform a basic reliability 
test on RF11, RSO3, and RS04 disks configured as swapping disks on 
the RSTS/E system. Swapping disks do not require the minimal file 
structure created by DSKINT. Using DSKINT for this purpose writes 
the minimal file structure on the swapping device but is useless for, 
and is overwritten, under normal time sharing operations. 


3-17 


During initial hardware installation or if a hardware malfunc- 
tion is suspected, DSKINT can supplement the tests performed by 
standard diagnostic methods. DSKINT does not duplicate all the tests 
performed by diagnostic programs and should be used only in addition 


to standard hardware maintenance procedures. 


The example below depicts pattern tests on RSO3 drive unit 2. 
Note that DSKINT does not ask whether the drive is an RSO3 or RS04. 
The initialization code reads the drive type registers for RSO3 and 
RSO04 units to determine the type and size of the device (RSO03 = 1024 
256-Word segments, RS04 = 2048 256-Word segments). 


OPTION: ESKINT 
DO-AMMN-YY? 22-TJUL-74 
HH: MH? 12: &6 


BISK 7? RS 

UNIT ? 2 

FACK ID ? TEST 

PACK CLUSTER SI2@E ? 1 
KF FASSHORD ? TEST 
HFO CLUSTER SIZE ? 1 
FUB, PRI, QR S¥S ? PUB 
FATTERNS ? & 

FROCEED CY QR ND FY 


FATTERN # & 
PFAFTERN # ? 
FATTERN # & 
FATTERN # 5S 
PATTERN & 4 
PATTERN # 3 
FATTERN # é 
FATTERN # L 
GPTION: 


If bad blocks are detected on a swapping device (denoted by a 
table of bad blocks being printed), the swapping disk should normally 
not be used. Call DEC field service to locate the hardware problem. 
As a temporary measure, the swap files can be moved to the system 
disk or several swap files can be used to avoid the malfunctioning 
portion of the swapping device. Swap files are discussed in 
Section 3.4.2.4. 


3.4 REFRESH OPTION - CREATING THE SYSTEM FILES 


Normal RSTS/E system operation requires certain system files 
under the system files account [0,1]. The DSKINT option creates the 
system files account and two system files (BADB.SYS and SATT.SYS) 
required on all disks. When DSKINT is used to initialize a system 
disk, a third system file (RSTS.CIL) is also created to map the 
RSTS/E Core Image Library. The remaining system files are created 
by the REFRESH option of the Initialization code. 


Table 3-3 lists the system files with a brief description of 
each. An overview of the REFRESH option is included below to empha- 
size the importance of using the option to full advantage when the 
system disk is first built. Detailed discussions of each system file 
is then presented to provide background information for proper use of 
the option. Finally, the details of using REFRESH are presented with 


several examples. 


Table 3-3 


Contents of System Account [0,1] 


[rite wane|  tocation | status | description | 


BADB.SYS 


Created by the initial- 
ization option DSKINT; 
all clusters containing 
bad disk blocks detected 
during disk initializa- 
tion are allocated to 
this file to prevent 
possible loss of data. 


Each disk device 
in system except 
swapping disks. 


Required 


RSTS.CIL RSTS/E Core Image 
Library containing resi- 
dent and non-resident 
(overlay) code, basic + 
run time system, error 
messages, initializa- 
tion code, and stand- 
alone programs such as 
ROLLIN. 


System disk only Required 


SATT.SYS Storage allocation 
table. This file is a 
bit map used to control 


allocation of disk space 


Each disk device 
in system except 
swapping disks 


Required 


Files used to store user 
job images not in core. 


SWAP@.SYS | System or swapping | Required 


disk only 


SWAP1.SYS 
SWAP2.SYS 
SWAP3.SYS 


Auxiliary swap files 
used to store additional 
user job images not in 
core. 


System or swapping 
disk only 


Optional 


OVR.SYS Copy of non-resident 
(overlay) code from CIL 


(RSTS.CIL). 


System or swapping 
disk only 


Optional 


ERR.SYS Optional Copy of error messages 
from CIL (RSTS.CIL) 
which can be accessed 
and modified by system 


manager. 


System or swapping 
disk only 


BUFF.SYS Required 


for DECtape 


File to retain DECtape 
directories during pro- 
cessing. 


System or swapping 
disk only 


File used to store exact 
image of valuable con- 
tents of core following 
a system crash. 


CRASH.SYS | System disk only Optional 


3.4.1 Refresh Option Overview 


The REFRESH option allows the system manager to create, modify, 
reposition, and, in some cases, delete system files stored under the 
system files account [f,1]. The system files reside on the system 
disk or on auxiliary swapping disks. (In either case, these files 
are catalogued by the directory for account [ff,1] on the system disk.) 
The REFRESH routines assume that the system disk contains at least 
en during the initialization 
of the system disk using the DSKINT option. The REFRESH operation 
verifies that the entire disk structure is intact, but only the files 


the minimum RSTS/FE file str: 


stored under account [@,1] are manipulated. Thus, it is possible 
to refresh a system disk which contains many files and accounts with- 


out destroying the existing files. 


The REFRESH option must be used to initially create the required 
system files. This is done immediately after the system disk is 
initialized with DSKINT and all patches have been installed. Proper 
use Of REFRESH when the system disk is created ensures that changes 
can be made to the system files at a later date. 


Before REFRESH is used, the system manager must understand the 
principles in the construction of the system disk. The logical 
structure of the system disk is such that a linear string of unallo- 
cated space exists on the disk prior to loading the CIL. When the 
RSTS/E CIL is written on the system disk, it occupies the lower physical 
portion of the disk. Initializing the system disk writes a minimum 
RSTS/E file structure on the disk and assimilates the pure code of 
the CIL into the minimum file structure. 


If the hardware includes one or more swapping disks, these 
devices are considered logical extensions of the system disk. Figure 
3-1 shows how disk sectors are numbered for several possible system 
and swapping disk configurations. Swapping disks do not require a 
file structure or directory information to be on the disk. All such 
information is included in the directories on the system disk. To 
allocate space for system files on the swapping devices, the initiali- 
zation code temporarily extends the system disk storage allocation 


devices. Only the REFRESH option manipulates swapping disk space. 
When REFRESH completes manipulation of the system files, the allo- 


cation table is updated on the system disk. Once written back 
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CONFIGURATION 


own 


RKZ5 SYSTEM DISK 
2 PLATTER RF11 SWAPPING DISK 


RK@5 SYSTEM DISK RF11 SWAPPING DISK 
488% BLOCKS 1924 BLOCKS ,19%24 BLOCKS 


oon 


RK@5 SYSTEM DISK 
2 RS$3 SWAPPING DISKS 


RK@5 SYSTEM DISK RS#3 RS#3 
489% BLOCKS 1924 BLOCKS 1924 BLOCKS 


wwwowo ~) 


RF11 SWAPPING DISK 
1924 BLOCKS |! 1924 BLOCKS 


RP#3 SYSTEM DISK 
2 PLATTER RF11 SWAPPING DISK 


RP#3 SYSTEM DISK 
86% BLOCKS 


ono wowos~l 


i 


RP#3 SYSTEM DISK RS#3 RS#3 RS#3 
88964 BLOCKS 1624 BLOCKS 1924 BLOCKS 1624 BLOCKS 


RP#3 SYSTEM DISK 
3 RS#$3 SWAPPING DISKS 


ours ar 


p 


RP#4 SYSTEM DISK 
167269 BLOCKS 


RP#4 SYSTEM DISK 
2 RS#4 SWAPPING DISKS 


RS#4 RS94 
2848 BLOCKS 2948 BLOCKS 


woUor AIO 


RP#4 SYSTEM DISK 
RS#4 AND RS%3 SWAPPING DISKS 


RSQ4 RS#3 
2648 BLOCKS 1924 BLOCKS 


g 
Figure 3-1 


RP@4 SYSTEM DISK 
167289 BLOCKS 
Disk Sector Numbers 
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out to the system disk, the allocation table does not map any space 
on the swapping disks regardless of whether the space is free or 
allocated. REFRESH allocates space on swapping devices based on cal- 
culated sizes of configured swapping disks. The physical devices are 
never accessed during REFRESH. Hence the swapping disks need not be 
physically present for normal REFRESH operation. 


The size of RCll1 and RF11l swapping disks vary depending on the 
h RC 


is 64K words or 256 seaments: 
— Ww +s FV NW de UH ww de eat od WS Be Nr SEEN a te fa 


number of platters. Each 
are considered one unit regardless of the number of platters. Hard- 
ware permits data transfers to continue across these boundaries. The 
total space available is the sum of the platters sizes. RSTS/E sup- 
ports the hardware maximum or eight RF platters or four RC platters. 


RSO3 and RSO04 fixed-head disks are treated as separate units 
when used for swapping. The system files must fit on a unit and may 
not cross unit boundaries. Each RS03 is 256K words or 1024 segments; 
each RS04 is 512K words or 2048 segments. If a system contains both 
RSO3s and RSO04s, all RSO4s logically follow the system disk and all 
RSO3s follow the RS04s. Physical unit numbers need not be known to 
use REFRESH. Physical-to-logical unit mapping is done at Start up 
time. These distinctions are important when trying to locate system 
files on particular RS units. RSTS/E supports only four RS disk units 
for swapping but additional units may be attached to the RH11 con- 
troller for use by other operating systems. 


If the REFRESH operation proceeds without the system manager's 
requirements, only required system files are created on the system 
disk. These files are allocated the minimum required storage space 
in disk sectors immediately following the space occupied by the CIL. 


A typical representation appears as follows: 


ORIGIN 
Sector 


g 1 48 49 289 


MFD[1,1] 
UFD[0,1] RSTS/E CIL | BUFF.SYS | SWAP@#.SYS 


2250) Fe (a: ee 
SATT.SYS (RSTS .CIL) 


Such distribution of the required system files is seldom optimal. 
For example, the default size of SWAP@.SYS can handle only the con- 
figured number of jobs at the default size of 8K words. Most RSTS/E 
systems will run BASIC-PLUS programs larger than 8K. Furthermore, 
REFRESH locates all the system files on the system disk, any swapping 
disks are not used. 


At the time the system manager builds the system disk, he has 
available all the contiguous unallocated storage space. If he does 
not use this file space, he may be limited by the existing structures 
at a later time, since time sharing operations cause storage space 
on the system disk to be allocated randomly on an as-needed basis. 
The free contiguous space at the front portion of the system disk can 
be allocated to user and system program and data files, thus limiting 
and restricting later structural changes to the system files in 
account [0,1] on the system disk. 


A few examples can show the significance of fully using 
REFRESH. The RSTS.CIL file is created at the minimum required size 
during the DSKINT process. (The minimum required size is actually 
rounded up to span an integral number of disk clusters, as deter- 
mined by the pack cluster size.) The contiguous storage space at the 
lower portion of the system disk immediately following the RSTS.CIL 
file is allocated to whatever other system files are created by 
REFRESH. During time sharing operations, subsequent contiguous 
storage space is allocated to user and system program and data files. 
Future expansion of storage space occupied by CIL becomes restricted. 


If the system manager wishes to augment the system at some 
future date with either new hardware or software features, the size 
of the CIL will necessarily increase by an undetermined amount. The 
probability of successfully incorporating a newly generated CIL into 
an existing file structure is greatly improved if the system manager 
increases the size spanned by the CIL when the system files are 
initially built on the system disk. The REFRESH option provides this 
capability. Thus, to allow for future changes, the system manager 
specifies from 20 to 40 extra blocks for the RSTS.CIL file. The 
extra contiguous space is then allocated to the CIL file at the lower 
portion of the disk, allowing for possible future, successful incor- 
poration of a new CIL without destroying system and user files on the 


system disk. 


For certain system files, the position of those files on the disk 
influences the efficiency of the system operation. For systems having 
a moving head system disk without a swapping disk, the system manager 
can position certain system files in the center portion of the disk. 
This appreciably reduces the average amount of SEEK time since the 
moving heads are not operating back and forth from opposite ends of 
the disk. Again, allocation of oversize files when the disk is built 
ensures that future growth can be accommodated. An attempt to position 
the files on the disk later at an optimal location becomes increasingly 
difficult as more of the contiguous file space is allocated during 


time sharing operations. 


The system manager has the capability to structure the system 
files by responses to the many queries printed by REFRESH. The 
response to each file-related query determines how and where each 
system file is accessed and positioned. REFRESH queries are des- 
cribed in Section 3.4.3.3. The next section provides detailed infor- 


mation on each of the system files. 


3.4.2 System Files 


The system manager must know the purpose of each system file 
(Table 3-3) to use REFRESH properly. This section contains more 
detailed information on each of the system files noting the opera- 
tions performed by REFRESH. 


3.4.2.1 BADB.SYS ~ Bad Block File 


The bad block file permanently allocates bad disk segments and 
makes them unavailable for use by system and user files. The bad 
block file is required on all disks (except swapping disks) used under 
RSTS/E. The file length can be zero if there are no known bad blocks. 
BADB.SYS is created during the pattern checks performed by the DSKINT 
option. A bad block is defined as a disk segment to which data can 
be written but the same data cannot be retrieved. Disks are usually 
not guaranteed to be error free. Hence, it is important to perform 
the pattern tests when the disk is initialized. If bad blocks are 
found, the clusters (equal to the pack cluster size) containing the 
bad blocks are allocated to the bad block file. REFRESH only prints 
a list of bad blocks: the capability for adding blocks to the bad 
block file has not yet been implemented. 


3.4.2.2 RSTS.CIL - Core Image Library 


The RSTS.CIL file contains the initialization code, monitor code, 
BASIC-PLUS compiler and Run Time System, overlay code, error messages, 
and usually the stand-alone program ROLLIN. This file exists only on 
the system disk. The CIL is loaded during system generation by 
either the DOS/BATCH program CILUS or the stand-alone program SYSLOD. 
When the system disk is initialized using DSKINT the CIL is preserved 
and mapped into the RSTS.CIL file. 


The RSTS.CIL file cannot be moved by REFRESH and will always 
be located on the lower physical portion of the system disk. DSKINT 
creates the RSTS.CIL file at its minimum required size in the range 
of 250-350 disk segments of 256 words each. The size of the CIL de- 
pends on the monitor and BASIC-PLUS options included. As stated 
earlier, the size of the RSTS.CIL file can be increased by REFRESH to 
allow replacement of the CIL at a later time without disturbing the 
existing file structure on the system disk. The system manager per- 
forms new system generations as the installation requirements change. 
Hence, the CIL file should be made large enough to cover any foresee- 
able additions to the system. At the time of the initial system 
generation, increasing the size of RSTS.CIL by 20 to 40 segments over 
the required size allows for replacement by a substantially larger 
monitor. If the contiguous file space immediately following the 
RSTS.CIL file is allocated to user files under normal time sharing, 
then it may not be possible to increase the size of the CIL at a later 


time. 


3.4.2.3 SATT.SYS - Storage Allocation Table 


The storage allocation table is a bit map used to keep track of 
disk space. Each bit in the map represents one disk cluster of n 
256-word segments where n is the pack cluster size. A one bit repre- 
sents an allocated (in use) cluster and a zero bit represents a free 
cluster. The SATT.SYS file is required on all disks (except swapping 
disks) and is created by DSKINT. The disk space mapped by the 
SATT.SYS file on each disk includes only the actual space on that 
disk. The size of the file varies depending on disk size and the pack 
cluster size. The maximum size is 10 segments for all disk devices 


currently supported under RSTS/E. 


REFRESH will permit repositioning of the SATT.SYS file on a 
moving head system disk. This capability is primarily used when no 
swapping disk exists and the swap files and other system files must 
also be located on the moving head device. Grouping all system files 
near the center of the disk tends to reduce average seek time for the 


moving heads. 


3-28 


3.4.2.4 SWAPn.SYS - SWAP Files 


During normal timesharing operations, user job images are fre- 
quently moved (swapped) to disk in order that other jobs can be 
loaded into memory and executed. The REFRESH option is used to create 
the required swap areas or swap files according to installation re- 
quirements. Under RSTS/E there are four possible swap files called 
SWAP@.SYS, SWAP1.SYS, SWAP2.SYS, and SWAP3.SYS. These system files 
may be located on the system disk, on auxiliary swapping disks, or 
on combinations of the system and swapping disks. Guidelines for 
creating an efficient swapping structure and the RSTS/E swap algorithm 
are described below. The material presented here should be fully 
understood before REFRESH is used to create the swap files. 


SWAP#.SYS is the only required swap file. However, other swap 
files may be needed depending on the hardware configuration and the 
installation requirements. The sizes of existing swap files 
limit the values of JOBMAX and SWPMAX which can be specified when 
using the DEFAULT and START initialization options. JOBMAX is the 
maximum number of jobs which can be run simultaneously. JOBMAX must 
always be less than, or equal to the maximum number of jobs configured 
during system generation. SWPMAX may be set to any number between 8 
and 16(K) words. For the purpose of calculating the size of swap 
files, no provision is made for limiting certain jobs or even certain 
numbers of jobs to less than the system wide SWPMAX. Thus if any 
job is allowed to expand to 16K, the amount of swap space reserved 
for all jobs must be 16K each. 


Each of the swap files holds an integral number of user job 
images determined by the size of the file and the desired SWPMAX. 
The following equations describe the relations between size of the 
swap files, SWPMAX, and JOBMAX. 


_ Size of SWAPn.SYS in segments 
JOBS for SWAPn.SYS = —So>> SWPMAX(K) * 4) (truncated) 


If more than one swap file is created, the total number of jobs 
which can be run simultaneously is equal to the sum of jobs accommo- 
dated by each swap file. 

3 - 


JOBMAX = 2 JOBS for SWAPn.SYS < Configured number of jobs. 
n=0 


The RSTS/E monitor uses four swap bit maps (one for each of the 
four possible swap files) to control allocation of swap space. Each 
bit map contains 4 words or 64 bits and each bit represents a swap 
"slot" of size SWPMAX. In the bit maps, a zero bit represents an 
allocated slot and a one bit represents a free slot. Bit @ (out of 
64) in each map is always @ (allocated). Thus each swap file and its 
corresponding map can handle the theoretical maximum of 63 jobs, or up 
to 63 jobs could be spread over 1 to 4 swap files (see Figure 3-2). 


Swap slots are dynamically allocated when a job is swapped out to 
disk. The bit map is scanned forward for actively running jobs. 
Hence, if SWAP@.SYS is located on the fastest swapping device, active 
jobs will be swapped to the fastest medium. If a job is inactive, 
the bit map scan is reversed. Hence, inactive jobs will be swapped 
to the higher numbered swap files. 


This mechanism is used for several reasons. First, to handle 
multi-unit swap structures such as multiple RS0O3 and/or RS04 fixed 
head disks. RS03s and RS04s are addressed by unit in the same way 
that RP03 or RKO5 drives are referenced by unit. A data transfer may 
not continue across a physical unit boundary. The RF1l and RC1l fixed 
head disks are addressed as one unit regardless of the number of 
platters. For these devices, a data transfer may continue across 
platter boundaries. Secondly, this method allows systems which only 
occasionally run many jobs, to operate with less fast swapping space. 
Jobs which would overflow swapping space on the swapping disk(s) are 
simply swapped into a file on the system disk. 


To demonstrate proper and efficient use of the swap files, 
several systems are considered. The first system requires only a 
Single swap file to satisfy system requirements. The second case is 
when two swap files are used. The third is a large system that must 
use three swap files. 


For the first example, consider a system that runs 15 jobs with 
the maximum size of 16K words. The required swap space in disk seg- 


ments is calculated as 


SWAP SIZE = JOBMAX * SWPMAX (in K) * 4 (SEGMENTS PER K) 


|~—_____—_— 16 WORDS ————————_» 


ais 7 


SWAP®.SYS BIT MAP 


Up to 63 swap slots 
in each file. 
SWAP1.SYS BIT MAP 


Total # of swap slots 
<Configured JOB MAX< 63 


SYS BIT MAP 


slot allocated 
slot free 
SWAP3.SYS BIT MAP 


Bit @ out of 64 in each 
map is always @. 


Swap bit map search for 
active jobs begins with 
SWAP®@.SYS and continues 

in this direction until 

a slot is found. SWAPQ.SYS 
should always be located on 
Fastest swapping disk. 


For inactive jobs, the 

bit map scan begins at 

the last non-zero byte 

of the highest numbered 
existing swap file. If 

this swap file resides on 
the slowest swapping device, 
inactive jobs will be 
Swapped to the slowest 

disk. 


Figure 3-2. SWAP Bit Maps 
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In this case 15 jobs at 16K requires 960 disk segments. Also 
assume that the hardware configuration includes a single platter RF1l 
disk (1024 segments) as the swapping device. Note that the same num- 
bers apply for a single RSO3 unit which is also 1024 segments. Since 
the required swap space is available on the swapping device, a single 
swap file is sufficient to meet installation requirements. The 
REFRESH option is used to create SWAP#.SYS on the swapping disk at 
size equal to 960 segments. 


It is also advantageous to locate other system files including 
OVR.SYS (overlay code), ERR.SYS (error messages), and BUFF.SYS 
(DECtape buffers) on the swapping device to speed up access to these 
files. In the example above, 64 disk segments remained on the swap- 
ping disk. This is more than enough space to hold the overlay code, 
error messages, and any required DECtape buffers. These system files 
would be created and located on the swapping disk using the REFRESH 
option. 


If the installation requirements for the system described above 
are increased to 20 jobs at 16K, the amount of swap space required 
would increase to 1280 disk segments. With the physical limit of 
1024 segments on the RF11 disk, a second swap file must be used to 
accommodate the overflow. The system files OVR.SYS, ERR.SYS, and 
BUFF.SYS could be moved to the system disk to free up space for one 
additional job on the swapping disk. Fast access to these files is 
more important than one extra job on the swapping disk, however. 

The previous structure will be left intact and a second swap file 
added to handle the five additional jobs. SWAP1.SYS would be 
created on the system disk at size equal to 320 segments. Note that 
this arrangement will have little effect on system performance since 
inactive jobs are swapped on the slower system disk and active jobs 
are swapped on the faster device. 


For an example of the third system, consider a very large 
system used to service several elementary schools. During the day, 
the system must service up to 48 student jobs. At non-peak hours 
the system is also used for large administrative programs. The 
installation requires a JOBMAX of 48 and SWPMAX of 16K due to the 
administrative processing performed. 


The hardware configuration includes two RS03 fixed-head disks 
(1024 segments each) for swapping. Three swap files are required 
to handle the peak load of 48 jobs at 16K. SWAP#.SYS is created on 
the first RSO3 to handle 16 jobs (1024 segments). SWAPY.SYS com- 
pletely fills the first RSO3 unit. SWAP1.SYS resides on the second 
RSO3, but handles only 15 jobs (960 segments) to leave room for the 
other system files. Finally SWAP2.SYS is located on the system 
disk and handles the remaining 17 jobs (1088 segments). 


Note that if the swapping device is two-platter RF1l disk rather 
than the two RSO3 units, only one swap file is needed to cover both 
RF1l1 platters. As mentioned above, data transfers may cross platter 
boundaries on the RF11 but may not cross RSO3 or RS04 unit boundaries. 
Hence, it was necessary to create two distinct swap files to use both 
RSO03s. The BASE query described in Section 3.4.3.3 provides the 
mechanism by which the system files are located on specific RS03 or 


RSO4 units. 


If the hardware configuration does not include a swapping disk, 
a single swap file (SWAP#.SYS) on the system disk is normally used 
for all jobs. Several swap files are used only if the required con- 
tiguous file space is not available to handle all jobs in one swap 
file. 


The REFRESH option blindly creates the swap files ensuring only 
that they fit on the configured system disk and/or swapping disk(s). 
The DEFAULT and START options described in Sections 3.5 and 3.6 ensure 
proper correlation between JOBMAX, SWPMAX, and the sizes of the swap 
files created by REFRESH. The START option, furthermore, loads the 


monitor swap bit maps for use during normal timesharing. 


3.4.2.5 OVR.SYS - Overlay Code 


The non-resident (overlay) code in the RSTS/E system may be 
accessed directly from the Core Image Library file RSTS.CIL or it 
may be accessed as a separate file OVR.SYS. If the system disk is 
a fixed-head disk, there is no need to create a separate copy of the 
non-resident code. However, if the system disk is a moving-head 
device and an auxiliary swapping disk is available on the system, 
performance is increased by having the non-resident code as a separate 


file on the fast swapping disk. 


REFRESH allows the OVR.SYS file to be created and positioned 
wherever desired. If a swapping disk is not included in the hardware 
configuration but the system files are being positioned near the cen- 
ter of a moving head disk (to reduce average seek time), OVR.SYS 
could be created and positioned with the other system files. 


The size of the overlay code is the same for all systems. Dur- 
ing system generation some of the overlay code may be made resident 
to increase system performance. The size of OVR.SYS is not reduced 
by making parts of the overlay code resident. If OVR.SYS is created, 
REFRESH allows its size to be greater than the required size. This 
provides a means to reserve contiguous file space on the system disk. 


If the OVR.SYS file is created, the system will access the over- 
lay code from this file. During REFRESH, the file contains no useful 
information and is not accessed in any way. The overlay code is 
transferred from the CIL to the OVR.SYS file when the system is 
brought up for normal time sharing with the START option. 
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3.4.2.6 ERR.SYS - Error Messages 


Like the non-resident code, the RSTS/E system error messages may 
exist as a separate file, ERR.SYS, or they may be accessed directly 
from the RSTS.CIL file. If the system manager wishes to modify the 
error messages or have access to them on line, the ERR.SYS file must 
be created. Otherwise, the choice is based on fast access to the 
error messages and reducing the accesses to the system disk. 


If the system disk is a fixed-head disk, there is normally no 
need to create the separate file except to allow modifications. If 
the system disk is a moving-head device and an auxiliary swapping 
disk is available on the system, the error messages can be retrieved 
faster if they exist as a separate file on the fast swapping device. 
The separate file on the swapping disk also reduces the burden on 
the system disk and helps in a small way to speed user file processing 
on the system disk. As in the case of the overlay code, REFRESH 
permits the ERR.SYS file to be created and positioned wherever desired. 
If a swapping disk is not included in the hardware configuration but 
the system files are being positioned near the center of a moving 
head disk, ERR.SYS could be created and positioned with the other 
system files. 


The size of ERR.SYS is 2K words (8 blocks) for all systems. 
REFRESH allows the size of ERR.SYS to be greater than this required 
size to reserve contiguous file space. If the ERR.SYS file is created, 
the system reads the error messages from the file rather than the CIL. 
During REFRESH, the ERR.SYS file contains no useful information and 
is not accessed in any way. The error messages are transferred from 
the RSTS.CIL file to the ERR.SYS file when the system is brought up 
for normal timesharing with the START option. 


3.4.2.7 BUFF.SYS - DECtape Buffers 


DECtape processing in the RSTS/E system requires three 256-Word 
blocks of buffer storage for each drive unit in the system configura- 
tion. Thus, one TU56 Dual DECtape transport requires six blocks of 
buffer storage space. The file BUFF.SYS provides the required buffer 
space for DECtape operations. BUFF.SYS is required only on systems 
configured for DECtape. 


The required size of BUFF.SYS is fixed by the number of con- 
figured DECtape units. REFRESH allows the size of BUFF.SYS to be 
increased to any number of blocks greater than the required size of 
three blocks per unit. This facility should be used if additional 
DECtape transports are added in the future. BUFF.SYS may be located 
on the swapping disk if one exists or may be positioned anywhere 
desired on a moving head system disk. On systems without DECtape, 
BUFF.SYS may be created to reserve contiguous file space on the 
system disk. 


3.4.2.8 CRASH.SYS - Crash Dump File 


The crash dump file CRASH.SYS is always optional but, if present, 
must reside on the system disk. The CRASH.SYS file must exist if the 
crash dump facility is to be enabled at the start of time sharing 
operations when using the START option or when establishing default 
start-up conditions using the DEFAULT option. 


If the RSTS/E error handling code detects an error from which 
cannot recover, the system is reloaded. In this controlled-crash 
sequence, the contents of the read/write area of monitor memory is 
dumped to the CRASH.SYS file. For example, if a memory parity error 
occurs in the area of memory occupied by the monitor or the BASIC- 

PLUS Run Time System, reloading the system is the safest recovery. 

This is done by the parity error handling code in the monitor. Since 
the dump preserves the state of the system at the time of the crash, 

it contains useful diagnostic information. Parity errors, for example, 
are logged by the error logging routines in the monitor. There is, 
however, a finite delay between the time an error is logged and the 
time this information can be picked up by the ERRCPY program. If the 
error causes a crash or if a crash occurs for any reason before ERRCPY 
can save the error information, this data (and probably the cause of 
the crash) will be lost if the dump was not performed. Hence, it is 


important that CRASH.SYS exist and the crash dump facility is enabled. 


The size of CRASH.SYS depends on the size of the read/write 
portion of the monitor. The RSTS/E Monitor includes many tables and 
data areas which change during normal operation. This information 
resides in the lowest portion of memory (lowest physical addresses). 
The rest of the Monitor is system code (instructions) which is never 
changed under time sharing. Similarly, the BASIC-PLUS compiler and 
Run Time System is pure code which never changes. This "read only" 
code need not be dumped at the time of a crash. The size of the 
read/write area depends on the hardware and software configuration 
at each site. Hence, the size of CRASH.SYS is fixed at system gen- 
eration time. The size is not the same on all systems but is 
normally 8 to 16K words (32 to 64 blocks). 


_REFRESH provides only the option to create or delete the 
CRASH.SYS file. If created, the size of CRASH.SYS will be the re- 
quired size as discussed above. Furthermore, it will reside on the 
system disk wherever REFRESH can find sufficient contiguous file space. 
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3.4.3 Using REFRESH 


The REFRESH option is invoked by typing REFRESH or simply RE in 
response to the initialization OPTION query. REFRESH responds by 
asking for the date and time followed by a series of questions. The 
complete REFRESH example on the following pages is included without 
comment to show the general flow of the REFRESH option. This example 
is repeated with detailed comments in Section 3.4.4.1. The sections 
below explain each of the REFRESH queries and the File Status Table. 


CPTION: REFRESH 
DO-MMM-YOR f2e-JUL-74 
HH: MM? 12:26 


OLO ? NO 

FILE CURRENT REQUIRED START START 

NAME REQUIRED? EXIST STATLIE SIZE SIZE CLUSTER SECTOR 

BADE . SYS PES cys. OK a et 

RSTS .CIL YES Sys bo 2r4 2r4 a4 a] 5) 

SATT . SYS VES sys bo 16 Lea = é 

SWAPG@ . Sus YES No CRE a Ace 

SWAPA . SYS NO NO CK a a 

SWAPS . SYS NO Na OK a a 

SWAPZ | Su'S NO NO CK a s] 

OVR .&¥S No No OK a 2e 

ERR .o¥s Nc Ho CK a & 

BUFF 2 SuS YES Ho CRE a 2 

CRASH . Sus Na No Cie a z7 

BADS ? LIST 

THERE ARE NO BAD BLOCKS 

BACS Y <LF> <LF> denotes 
typing the LINE 

RSTS. CIL CHANGES F YES FEED key 


BASE 7 40066 


SWAPS. SYS CHANGES 7 YES 


BASE = <LF> 


SWAPL. SYS CHANGES 7 YES 


SIZE 


DISE 


BASE 


SHARE 


OVE. SYS 


Cll: oF 


CRAS 


FILE 
NAME 


BADE 
RSTS 
SATT 
SAF 
SMAF 
SWAP 
SWAP 
Ove 

ERR 

BUFF 
CRAS 


OFTI 


z. S45 CHANGES 7 


WES 
? 1ne¢ 
7 SYS 

7 40000 
Ne 
CHANGES 7 YES 
Nei 


<LF> 


< ? SWF 


? <LF> 


m7 


SYS CHANGES 7 YES 


? NO 


? <LF> 


? <LF> 

SYS CHANGES 7 YES 
? <LF> 

7 SMP 

? <LF> 


He? TES 


REQUIRED? EXIST STATUS 


aT YES so al 
.CIL YES ays a 8 
na os TES =e" CE. 


8 . Ss TES SWF a] 8 


1 SYS Ha SMF CE. 
2.545 Nd Ss OK 
Se Se Ho Nd Cre 
aes Na SWF Ce 
SYS Ho SAF Qik 
Peni e) TES SF QE. 
25ye NO oro Ck 


Cie: 


CURREMT 
SEE 


f 
Agcy a 
oy a be mh 


be 


io 


Se Pa aCe ate ee te Cy Be Rs 


1 had be 


RPE GQUIREL 
SIZE 


ro bm 


<LF> denotes 
typing the LINE 


FEED key 


START 
CLUS TER 


fo fe 
be pe 


[pam mn 
toe) Mi eh §o 


BO Oe 


START 
SECTOR 


fo 
cm] 
ian] 
mt ost 
i me 


— 


e Po 
rp fe 


3.4.3.1 Selecting the Short- or Long-Form of REFRESH 


Immediately after the date and time are entered, REFRESH prints 
the OLD query. The response determines the type of REFRESH operation 
performed. When a new system disk is built, there are two basic 
alternatives. The system manager may let REFRESH do all the work and 
accept the default structure of the system files (short form). 
Alternatively, he may enter specifications for each system file (long 
form). One of these two options is selected by the response to the 
OLD query. Valid responses are listed in Table 3-4. 


If the short form is selected, REFRESH creates the system files 
without further interaction. The answers to all file related queries 
are extracted from the existing file structure and configuration 
parameters. All required files are created at their required sizes 
and reside on the system disk. Optional files are not created at 
all. This procedure is not recommended since it seldom provides an 
optimal structure for the system files. The short form of REFRESH 
is primarily used on test systems where optimal structures are not 
required. The ability of REFRESH to extract answers to file related 
queries is helpful when REFRESH is used to alter the system files as 
installation requirements change. The long form of REFRESH is used 
but file related queries can be answered with the LINE FEED key to 
leave a current file specification unchanged. 
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Table 3-4 


Valid Responses to OLD Query of REFRESH 


The short form of REFRESH. File 
characteristics are extracted from 
existing file structure and con- 
figuration parameters. Only non- 
existent required files are 
created. Not recommended. 


YES or OLD 


Same as YES but the first File 
Status Table is not printed. 


Y, O, or LINE FEED key 


NO The long form of REFRESH. Individual 
file characteristics will be entered. 
REFRESH subsequently prints queries 


for each system file. Recommended. 


Same as NO except the first File 
Status Table is not printed. 


Anything Else Repeats the OLD query. 


The answer to the OLD query also determines whether the File 
Status Table is printed before the REFRESH operation is performed. 
The table is always printed before the option terminates to show 
the current structure of the system files. Normally, both tables 


are useful for reference. If several passes through REFRESH are 
needed due to some oversight, the table printed at the end of the 
previous pass is sufficient reference. Time can be saved by not 


printing the table on a subsequent try. 
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3.4.3.2 File Status Table 


A File Status Table is printed twice during REFRESH. It is 
printed before any REFRESH action so that the system manager can see 
the current status of each system file and any REFRESH action required. 
The table is also printed at the end of the REFRESH operation to re- 
flect any changes made. The status information given in the printout 
is summarized in Table 3-5. 


The entry in the REQUIRED column indicates whether the file in 
that row of the table is necessary for operation of the RSTS/E system. 
The files BADB.SYS (bad block file) and SATT.SYS (storage allocation 
table) are required on all RSTS/E disks. The RSTS.CIL file is re- 
quired on the system disk since it contains the permanent copy of the 
system code. One swap file (SWAP#.SYS) is required while the others 
are optional. Separate copies of the overlay code and error messages 
may exist apart from the CIL as files OVR.SYS and ERR.SYS. These 
two files are not considered required since the information they con- 
tain may be accessed directly from the RSTS.CIL file. BUFF.SYS 
(DECtape buffers) is only required on systems configured for DECtape. 
Finally, the crash dump file (CRASH.SYS) is recommended for all 
systems but is not required. 


The EXIST column merely indicates whether the file exists on the 
system disk (SYS), on the swapping disk or disks (SWP), or does not 
exist at all (NO). The entries in the STATUS column indicate to the 
system manager, the action which REFRESH must take independent of any 
changes he may specify. The STATUS column indicates that no REFRESH 
action is required (OK), the file must be created (CRE), or it must 
be deleted and then re-created (D/C). If any REFRESH action is re- 
quired or requested on any of the system files, the other existing 
system files are also deleted and recreated. This is done to free up 
as much contiguous file space as possible before any attempt is made 


to restructure the system files. 


Entries in the CURRENT SIZE and REQUIRED SIZE columns of the 
file status table display the decimal number of 256-word blocks 
occupied by and necessary for each system file. The values shown in 
the REQUIRED SIZE column depends on either the fixed system require- 
ment for the particular file or the configuration of the system. For 
example, ERR.SYS is always 8 blocks (2K words) for all systems where- 
as the required size of the RSTS.CIL file depends on the hardware and 
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Table 3-5 


System Files Status Table Entries 


Status Table 
Entry Heading 


Possible Entries Meaning 


FILE NAME All system files in See Section 3.4.2 for 
account [0,1] descriptions of system 
files in account [0,1]. 
REQUIRED? YES The file is currently 
necessary on the local 
installation system. 
NO The file is not needed to 
operate the system. 
EXIST NO The file does not currently 


exist. 


SYS The file currently exists 
on the system disk. 
SWP The file currently exists on 


the swapping disk. 


No REFRESH action is 
required. 


File is marked for creation. 


File is marked for deletion. 


File is marked for deletion 
and re-creation. 


STATUS OK 
CRE 
DEL 
D/C 


CURRENT SIZE 


_— 
n 


The decimal number of 256- 
word blocks the file occu- 
pies on the disk. 


The decimal number of 256- 
word blocks the file 
minimally requires. 


The decimal number of the 
first logical cluster occu- 
pied by the file. 


START CLUSTER 


START SECTOR n The decimal number of the 
physical sector occupied 
by the first 256-word block 
of the system file. 


Disk sectors are numbered 
from @ to (disk size -1).. 


software configuration at each site. REFRESH normally does not per- 
mit the system manager to create any required file ata size smaller 
than the REQUIRED SIZE. The one exception is the SWAP@.SYS file. 

The REQUIRED SIZE shown for SWAP#.SYS handles the configured number 
of jobs at a maximum size (SWPMAX) of 8K. Since the actual number 

of jobs may be anything less than or equal to the configured maximum, 
the size of SWAP@.SYS may be less than, equal to, or greater than the 
stated REQUIRED SIZE. The absolute minimum size allowed for SWAP#.SYS 
is 32 blocks (1 job at 8K). For files such as OVR.SYS and ERR.SYS 
which are not explicitly required for correct system operation, the 
REQUIRED SIZE column indicates the number of blocks needed if the 


file is created. 


The values in the CURRENT SIZE and REQUIRED SIZE columns may 
differ for several reasons. The most obvious is a system file which 
does not yet exist. The CURRENT SIZE will be zero while the REQUIRED 
SIZE will reflect the fixed system or configuration requirement. 
Secondly, the system manager may change the size of certain system 
Files to meet installation needs. One such possibility with SWAP#.SYS 
was mentioned above. The CURRENT SIZE of SWAP#.SYS may be less than, 
equal to, or greater than the required size. Furthermore, if the 
system manager chooses to plan for future expansion, the CURRENT 
SIZE of system files such as RSTS.CIL and BUFF.SYS may be greater than 
the REQUIRED SIZE. Finally, system files occupy space to the nearest 
cluster boundary. Thus, if the REQUIRED SIZE is not an integral 
number of clusters at the system disk pack cluster size, REFRESH 
automatically rounds up to an integral number of clusters when the 
file is created. This round up is reflected in the CURRENT SIZE of 
the file. The sizes of the system files can be changed by response 
to the SIZE query printed by REFRESH. In all cases, REFRESH will pre- 
vent changes to the system file which are explicitly illegal. 


The START CLUSTER and START SECTOR columns indicate, respectively, 
the logical and physical beginning address of the system file in ques- 
tion. The START CLUSTER column is a diagnostic aid to the designers. 
It has little practical value to the system manager. The START 
SECTOR column indicates the actual physical location of the file. 

Each of the system files occupies a contiguous area on the system disk 
or swapping disk(s). Disk sectors (256-word blocks) are numbered from 
@ to the size of the disk minus one. An RKO5 DECpack contains 4800 
sectors or blocks numbered 0 to 4799. An RPO3 pack contains 80000 


sectors numbered # to 79999. RP@4 sectors are numbered # to 167199. 
Since swapping disks are considered logical extensions of the system 
' disk, swapping disk sectors are numbered starting at the end of the 
system disk (e.g., 4899 and up for an RK#5 system disk, 89968 and up 
for an RP#3 system disk and 167299 and up for an RP#4 system disk). 
Thus, by looking at the START SECTOR column, it is possible to know 
exactly where the system files reside. The BASE query of REFRESH 
permits locating certain system files at any desired start sector 


subject to availability of contiguous file space. 
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3.4.3.3 REFRESH Queries - All of the file related queries are listed 
for reference in Table 3-6. Additional comments are included below. 


The <filename> CHANGES query allows an existing system file to 
be left unchanged by use of the NO, OLD, or LINE FEED response. When 
necessary to accommodate other system files, REFRESH repositions 
the system files even if no change is requested. The size of a file 
and the disk used are not changed, however. The situation is different 
if a required file does not yet exist. This situation arises when a 
new system disk is built. REFRESH creates a required file at the 
required size on the system disk if the CHANGES query is answered 
with the NO, OLD, or LINE FEED response. 


Table 3-6 
REFRESH File-Related Queries 


File-Related Applicable Possible 
_ Query Files Responses Meaning 


BADS? BADB.SYS LIST Print the start sector 
numbers of clusters which 
contain bad blocks. 


ADD option not yet imple- 
mented. 


<filename > RSTS .CIL Causes more queries to be 
CHANGES ? SATT.SYS printed each of which is 
SWAP? .SYS directly related to the 


SWAP1.SYS possible changes that can 
SWAP2.SYS be made to the specific 
SWAP3.SYS system file. (See indi- 
OVR.SYS vidual file descriptions 
ERR.SYS in Section 3.4.2.) 

BUFF .SYS 


NO, OLD or Causes the answers to the 

LINE FEED related filename changes 

key queries to be extracted 
from the existing file 
structure or from system 
configuration parameters. 


(continued on next page) 
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Table 3-6 (Cont.) 
REFRESH File-Related Queries 


File-Related Applicable Possible 
Query Files Responses Meaning 


RSTS.CIL OLD or If the file exists, retain 
SWAP@?.SYS LINE FEED the current size. If the 
SWAP1.SYS key file is being created, 
SWAP2.SYS create at the required size. 
SWAP3.SYS 

OVR.SYS n An integer decimal number 
ERR.SYS which specifies the size 
BUFF.SYS in 256-word blocks. The 


value n must be greater than 
or equal to the required 
size except for SWAP#.SYS 
which may be any size 
greater than 32 blocks. 


DISK? SWAP@.SYS OLD or The file is written to the 
SWAP1.SYS LINE FEED disk on which it previously 
SWAP2.SYS key resided. If file is newly 
SWAP3.SYS created, place it on the 
OVR.SYS system disk. 
ERR.SYS 


BUFF.SYS The file is created on the 
system disk. 


The file is created on the 
Swapping disk. 


BASE? SATT.SYS OLD or If the file existed on the 
SWAP@.SYS LINE FEED disk, causes the file to be 
SWAP1.SYS key placed at the base physical 
SWAP2.SYS sector number used pre- 
SWAP3.SYS viously. If the file is 
OVR.SYS new, the base cluster value 
ERR.SYS is the default of 0 (any- 
BUFF.SYS where on the disk). 

n An integer decimal number 


which specifies the base 
sector at which the file 
begins on the disk device. 
Sectors are numbered from 
0 to the capacity of the 
disk (in 256-word blocks) 
minus 1. See Figure 3-1. 


0 If the number 0 is speci- 


fied, the file is placed 
anywhere on the disk. 
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Table 3-6 (Cont.) 
REFRESH File-Related Queries 


File-Related Applicable Possible 


Query Files Responses Meaning 
CIL? OVR.SYS YES Indicates that the system 
ERR.SYS accesses directly the 
relevant code in the CIL 
file (RSTS.CIL) on the 
system disk. Any existing 
copy of the file is deleted. 
NO Indicates that the system 
Manager desires a separate 
copy of the relevant code 
to be created. The file is 
created and the contents 
of the CIL code is copied 
to the file at start up time. 
OLD or Retain the file if it pre- 
LINE FEED viously existed; otherwise, 
key the code in the CIL is ac- 
cessed directly. 
DELETE? BUFF .SYS YES Causes file to be marked 
SWAP1.SYS for deletion. 
SWAP2.SYS 
SWAP3.SYS NO or Causes more queries to be 
LINE FEED printed: SIZE?, DISK?, 
key and BASE?. 
CRASH? CRASH.SYS YES Causes the file CRASH.SYS 


to be created. 


NO Causes the file CRASH.SYS 


to be deleted. 


The SIZE query is printed for several fixed-length system files. 
This provides a way to reserve contiguous file space on the system 
disk to allow for future expansion of the system files and provide 
for a swapping disk failure. For example, on a system with a single- 
platter RF11 (or RS03) swapping disk, a swap file normally resides 
on this swapping device. In the event of a swapping disk hardware 
failure, the system can continue to operate normally if this swap 
file is moved to the system disk. REFRESH moves the swap file if 
there is sufficient contiguous space available on the system disk. 
This space will probably not be available unless corrective action 
for such failures are considered when the system disk is initially 
built. By locating one of the system files such as BUFF.SYS 
(whether required or not) on the system disk and making its size equal 
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to 1024 blocks (size of the RF11) plus the required size of BUFF.SYS, 
the system can operate normally even if the swapping disk is down. 
REFRESH is used to move all files from the swapping disk to the sys- 
tem disk and BUFF.SYS is reduced to the required size. The files 
which previously resided on the swapping disk merely fill in the pre- 
viously unused area of the BUFF.SYS file. The reverse procedure is 
performed when the swapping disk is again operational. The system 
files are moved back to the swapping disk and the size of BUFF.SYS 

is increased to 1024 blocks plus the required size. The RSTS.CIL 
file (which must reside on the system disk) can be enlarged for the 
Same reasons. This has the added advantage of allowing a larger system 
(CIL) to replace the current CIL when a new system generation is per- 


formed. 


The DISK query is printed only if a swapping disk(s) is included 
in the hardware configuration. If there is no swapping disk, all the 


system files must reside on the system disk. 


The BASE query allows the system files to be positioned anywhere 
desired on the system or swapping disks. If a sector number is 
entered, it is considered a preferred location for the file rather 
than an absolute requirement. The disk allocation routines use this 
number as a place to start looking for contiguous file space. Any 
location between the specified BASE and the physical end of the disk 
is considered a legal start sector for the file. REFRESH works in 
two passes with regard to these preferred locations. If on the first 
pass, sufficient space is not available between the specified BASE 
and the end of the disk for any of the system files, a second try is 
automatically performed. Before the second try, all the preferred — 
locations for all the system files are discarded. Thus, this second 
pass attempts to find sufficient space anywhere on the system disk or 
swapping disk(s). The particular disk used for a particular file is 
determined by the DISK query. REFRESH never moves a file from the 
Swapping disk to the system disk (or vice-versa) unless told to do 
so by the appropriate response to the DISK query. 


The DELETE query is printed only for optional files. For in- 
stance, if the BUFF.SYS file is created but is not required, the sys- 
tem manager has the option to delete the file using the REFRESH option. 


3.4.3.4 REFRESH Action Message 


After all file-related questions are answered, the REFRESH 
routines attempt to build the system file structure, as specified. 
If the REFRESH operation is successful, the File Status Table is 
reprinted indicating the new structure of the system files. The 
initialization routines then return to the OPTION query. The system 
manager should proceed to Section 3.5 and follow the procedures to 


establish the default start up conditions. 


If the REFRESH routines are not able to make the requested 


changes, the following message is printed. 
UNABLE TO CREATE REQUIRED FILES - REBUILDING DISK 


There is a short pause while REFRESH reconstructs the original system 


files. The message 
DISK REBUILT 


appears after REFRESH recreates the original files and the File 
Status Table is printed. The table reflects the old file structure. 


If the REFRESH operation is unsuccessful, the system manager 
must consider what caused the failure. The most likely reason for an 
unsuccessful REFRESH is an attempt to allocate more blocks to a file 
(or files) than there are blocks on the disk. (An RKO5 DECpack has 
4800 blocks; an RRO3 has 80000 blocks; each RSO3 unit and RF11 plat- 
ter has 1024 blocks; and an RSO4 has 2048 blocks). The system 
manager should repeat the REFRESH procedure. 


3.4.4 REFRESH Examples 


Two REFRESH examples are included in this section. The examples 
are intended to show some of the possible philosophies which can be 
used with REFRESH. In the first example, the system files are 
structured to allow for future expansion and even a hardware failure 
in the swapping disks. The second example is a small system where 
disk space is of primary importance. A reasonable structure of sys- 


tem files is created but no provision is made for future expansion. 


3.4.4.1 RP#3 System Disk with two RS#3 Swapping Disks 


The first example is a typical REFRESH for a large system. The 
hardware configuration includes an RP03 system disk and two RS@3 
fixed-head swapping disks. The only other relevant hardware included 
is four DECtape units. The system is configured for a maximum of 
40 jobs and the desired swap maximum is 16K. The REFRESH proceeds 


as shown on the following pages. 


After the date and time are entered, the OLD query is printed 
at line a. The NO response is used to request the long form of 
REFRESH. The system manager enters his requirements for each of the 
system files. The File Status Table is then printed indicating that 
only the BADB.SYS, RSTS.CIL, and SATT.SYS files currently exist. 
These three files are created by the DSKINT option. A request to 
LIST bad blocks at line b results in the message, THERE ARE NO BAD 
BLOCKS. If DSKINT had found any bad blocks on the RP§3 pack, REFRESH 
prints the start sector numbers of the clusters containing bad blocks. 
When the BADS query is repeated at line c, the LINE FEED response is 


used to continue. 


Changes are made to the RSTS.CIL file beginning at line d. The 
only operation permitted by REFRESH is to increase the size of the CIL 
file. The required size in this case is 274 blocks. The size is in- 


creased to 300 blocks to allow for future replacement of the CIL. 


The only change which can be made to the SATT.SYS file (line e) 
is to position the file on the moving head RP@3 disk. The Storage 
Allocation Table is referenced frequently under time sharing. It is 
therefore located near the center of the disk. The SWAP2.SYS file is 


also located near the center of the disk. The effect is to create a 
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typing the LINE 


FEED key 


(line 


(line 


(line 


(line 


(line 


(line 


C) 


d) 


e) 


£) 


g) 


h) 


Ove. SYS CHANGES ? 
CIL 2 NO 

SIZE % <pp> 

DISK ? SMP 

ERASE ? <LF> 


& CHANGES 


“ 


DISE 


“ 


BASE 


EILIF FE. CHANGES 


oa 


a 


<LF> 


CRASH F YES 

FILE 

MAME RERUIRE 
BASE Says WES 
BOTS COL FES 


SAT T 
SWAPA . 


HES 


YES 


SWAPL 2 SYS Ho 
SMAPe 2 SYS Ho 
SHAPS . SYS NC 


Cie ke 
ERF 
BUFF 
CRASH . 


NO 
Ha 
TES 
Ho 


OPTION: 


Es 


YES 


D? 


EX 


iy 
— 
tt 
~4 
= 
ir 


IsT § 


rh Ce 
ws CE. 
YS, rk 


CK 
Md <a 
Ok 
CE, 
CE 
a 
a os 
IK 


aT 


mama sy 


CURRENT 
SIEE 


t 
“ 
Ww 


, 
ae 
KX 

it 


ee) 


cet ha 


_ 
me Ay Re 
hot] 


aa 


fas 


Oy Poe te ee ts ED fe 5 


Ie) 


53 


<LF> denotes 


typing the LINE 


FEED key 


REQUIRED 
SIZE 


[ni 


be =) 
WS em fa TE 


Les 


ho] 


fa 


rf ors 


Shak 


CLUSTER 


i 


os ee 
it 


am) 


fr 

Lao] 
mi on 
St 
fe 


‘yy 
m! 


fe fe fs 
rb 


fe re bs 
J ar ime hye 


ee 


(line i) 


(Line j) 


(line k) 


(line 1) 


(line m) 


START 
ECTOR 


fs 
ml 
ma 


rake 

—_ 
ho on 
a So oy 


Co 


mr fe me 


el 
ms) my 
ey! ik 


fo 


ga set 
S204 
S202 

256 


(line n) 


quiescent or "home" position for the heads near the center of the 
disk. The seek distance to access user file data on either side of 
center is thereby reduced. This will have more effect as user files 


and directories are scattered over the full disk surface. 


The questions for SWAP%.SYS begin at line f. Both RSO3 drives 
are available for swap files and other system files. SWAP§.SYS is 
located on the first RSO3 unit. This choice is an arbitrary one in 
this case since both swapping disks are equally fast and are equal 
in size. The size of SWAP%.SYS is set to 1024 blocks which is equal 
to the capacity of the drive. SWAP@.SYS handles 16 jobs at 16K words 
each. 


The second swap file, SWAP1.SYS (line g), is located on the 
second RS03. The response to the BASE query shown in the example 
forces REFRESH to try the allocation beginning at sector 81024 which 
is the first sector of the second RS03 (see Figure 3-1). It is not 
necessary to specify a BASE since all the space on the first RS03 
has already been assigned. The second RSO3 is used for SWAP1.SYS 
even if BASE were answered with the LINE FEED key. The size of 
SWAP1.SYS is set at 960 blocks to support 15 jobs at 16K. This 
leaves room on the swapping disk for other system files as discussed 
below. 


Beginning at line h SWAP2.SYS is created on the system disk. 
SWAP2.SYS is purposely larger than necessary to allow for future 
expansion to 48 jobs. Expansion to 48 jobs requires a new SYSGEN 
but a new CIL can replace the current CIL without affecting the file 
structures on this system disk. With the size of SWAP2.SYS set to 
1088 blocks, this file handles 17 jobs at 16K words. The size of 
SWAP2.SYS also provides for recovery from a total failure of the 
swapping disk subsystem (controller and/or both drives). In the 
event of a failure, SWAP%.SYS moves to the system disk to replace 
SWAP2.SYS. SWAP1.SYS and SWAP2.SYS can be deleted if there is insuf- 
ficient contiguous space to accommodate these files. Even if no 
other contiguous space is available, the space reserved in SWAP2.SYS 
is enough to handle 16 jobs at 16K with 64 blocks left over for the 
other system files. SWAP2.SYS is located near the center of the disk, 
physically adjacent to the SATT.SYS file. 


The SWAP3.SYS CHANGES query is answered with the LINE FEED 
response (line i) since a fourth swap file is not needed. Since 
SWAP3.SYS does not exist, REFRESH does not create it. 


The overlay code (OVR.SYS), error messages (ERR.SYS), and the 
DECtape buffers (BUFF.SYS) are all located on the second RS03. The 
CIL query for both OVR.SYS and ERR.SYS is answered NO to cause these 
files to be created. The SIZE queries for OVR.SYS, ERR.SYS, and 
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he LINE FEED key to allow REFRESH 

to create these files at their required sizes. There is no need to 
allocate extra space to these files when they reside on a swapping 
disk since unallocated space is never used for user files. The DISK 
queries are answered with the SWP response to locate all three files 
on the swapping disk. Finally, the BASE queries are also answered 
with LINE FEED to allow REFRESH to position these files wherever 


Space is available on the swapping disk. 


The CRASH.SYS file is created by the YES response to the CRASH 
query at line m. If the crash dump file is not created at this time, 
the system manager can not enable the crash dump facility using the 
DEFAULT or START option and valuable diagnostic information is lost 


in the event of a system crash. 


The CRASH query ends the REFRESH interaction. There is a pause 
while REFRESH builds the system file structure as specified. The 
File Status Table is then reprinted to reflect the new structure. 
Note in the example that REFRESH positions all the files, as requested. 
The only other notable thing in the table is the expansion of the 
CRASH.SYS file to 38 blocks from the required size of 37 blocks. The 
pack cluster size of the RP03 system disk is the minimum pack cluster 
size of 2 blocks. The size of CRASH.SYS is rounded up to an integral 
number of clusters (38 blocks is 19 clusters with a pack cluster size 
Of 2)4 


The printing of the OPTION query at line n signals the end of the 
REFRESH operation. The system manager then proceeds to the DEFAULT 
option (described in Section 3.5) to establish start up conditions 


for his system. 


3.4.4.2 RKO5 System Disk Without an Auxiliary Swapping Disk 

The second example is a REFRESH for a smaller system which in- 
cludes an RK system disk but no swapping disk. The system is con- 
figured for 16 jobs. Two DECtape drives are also included in the 


hardware configuration. The REFRESH operation is shown and explained 


below. 
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This REFRESH is simpler than the previous example since there 
are fewer possibilities when no swapping disk exists. The REFRESH 
operation shown also has slightly different goals. On systems with 
RK disks, disk space for user files is usually in short supply. In 
this example, no disk space is reserved for future expansion. All 
of the system files (except SWAP#{.SYS) are created at their required 
sizes. Since the RK system disk is small in comparison to an RP@3 (4800 
blocks vs. 80000 blocks), it is not difficult to backup and delete 
all library and user files to gain space for future expansion. On 
systems with many RK drives, a completely different philosophy can 
be used. The system disk may be totally dedicated to system and 
library files. All unused space can be reserved by creating a dummy 
file under time sharing which completely fills all space not required 
for system or library files. The library can be easily saved and the 
dummy file deleted during time sharing to allow restructuring or 


expansion of the system files at a later date. 


As shown in the example, the OLD query is answered NO at line a 
to request the long form of REFRESH. As in the previous example, the 
File Status Table indicates that only the BADB.SYS, RSTS.CIL, and 
SATT.SYS files exist before the initial use of REFRESH. The BADS 
query at line b is answered with the LINE FEED key since the status 
table indicates there are no bad blocks (size of BADB.SYS is zero). 

At line c, no change in the RSTS.CIL file is requested. The choice 
is to conserve disk space rather than plan for future expansion. 
Hence, the size of the CIL file is not increased to allow for replace- 


ment of the system at a later time. 


The movable system files are all located near the center of the 
disk to reduce average seek time for the moving heads. At line d 
a change to SATT.SYS is requested and the file is positioned at sector 
1600. The center of an RK cartridge disk is actually sector 2400. 


The system files span a range of sectors on each side of center. 


Beginning at line e, a single swap file, SWAP#.SYS is created to 
support 16 jobs at 16K and is positioned adjacent to the SATT.SYS 
file. Note that the DISK query is not printed in this case since the 
system is not configured for a swapping disk. The auxiliary swap files 
are not needed so the CHANGE queries for the other swap files are 
answered with the LINE FEED key. 


Beginning at line f, the overlay code (OVR.SYS) and error message 
(ERR.SYS) files are created so that they can be positioned with the 
other system files. If disk space is extremely critical, this data 
can be accessed from the RSTS.CIL file. The DECtape buffer file is 
required and is created at the required size by the responses shown 
at line h. Finally, the CRASH.SYS file is created despite the space 
constraint since the crash dump facility cannot be enabled and 
valuable error logging information could be lost if the CRASH.SYS 
file did not exist. 

The File Status Table is printed to reflect the new file structure 
and REFRESH terminates by returning to the OPTION query. The system 
manager proceeds to the DEFAULT option to establish start up conditions. 
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3.4A SETTING KEYBOARD DEFAULTS - SETKEY 


The initialization option SETKEY sets default conditions for key- 
board lines on the RSTS/E system. The option allows the user to 
enable and disable individual lines and to specify whether a DH11l 


multiplexor line is to be enabled with or without modem control. 


The SETKEY option is required only if modem control must be 
enabled on a DH11-AA or DH11-AC multiplexor line (with DM11-BB modem 
control hardware) or on a DH11-AD line. SETKEY can optionally be used 
to disable any terminal interface or DH11 line which should not be 
used. At start up time, the initialization code enables all terminal 
interfaces (if the hardware is present) except those lines specifically 
disabled with SETKEY. DH11 lines wired for modem control are enabled 
as local lines unless modem control is specifically enabled with the 
SETKEY option. Modem control is always enabled on DLII1E and DCll 
single line interfaces unless the interface is disabled with SETKEY. 


The default conditions established by SETKEY remain in effect 
until altered by SETKEY. Each time the system starts up, the initiali- 
zation code enables terminals according to the SETKEY default values 
and the presence or absence of hardware. 


To execute the SETKEY option, type SETKEY or SE in response to 
the OPTION: message printed by the initialization code. In response 
to SE, the query COMMAND is printed and one of the responses shown 
in Table 3-14 can be typed. The following dialog demonstrates 
the sequence. | 


OPTION: SETKEY 
' COMMAND? ’ 


To terminate SETKEY, type the EXIT command or the LINE FEED key and 
the OPTION: message is printed again. 
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Table 3-14 
Responses to the SETKEY COMMAND Query 


Short ; 
Response Form Meaning 


Disable a keyboard. 


Enable a keyboard on a single line 
interface or enable a keyboard as local 
on a DH11 multiplexer interface. 


LI Print a list of current default con- 
ditions for all keyboards configured 
on the system. 


LO Enable a keyboard as local on a DH11 
multiplexer interface or enable a 
keyboard on a Single line interface. 


MO Enable a keyboard with modem control 
on a DH11-AA or DH11-AC multiplexer 
interface with DM11-BB modem hardware 
or on a DH11~-AD multiplexer interface. 


EXIT Exit to the OPTION: message. 


Type the 
LINE FEED 
key 


Exit to the OPTION: message. 


Print a list of legal commands and an 
accompanying description of action. 


Type the 
RETURN key 


If either DISABLE, ENABLE, LOCAL, or MODEM is entered in response 
to the COMMAND query, the prompting message KB NUMBER is printed. 


Typing the unit number of the keyboard causes the related default 
condition to be set for the specified keyboard. The system continues 
printing the prompting message until the LINE FEED key is typed. 

The following sample dialog shows the procedure. 


COMMAND? DISABLE 

KB NUMBER? 1 

KB NUMBER? 3 

KB NUMBER? <LF> <LF> denotes typing tne LINE FEED key 
COMMAND? EXIT 


OPTION: 
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Typing DISABLE causes the system to print the prompting message. 
The disable condition is set when the keyboard unit number is entered. 
Typing the LINE FEED key returns to the COMMAND query. The EXIT com- 
mand returns to the OPTION: message. 


The LIST command causes the system to print a list containing 
keyboard unit designators, addresses, and current default settings. 


Each entry has the following general format. 


address 


KBn: or Is default setting 
address/address 


The designation n gives the unit number of the keyboard. The address 
is either a single line interface address or the DH11 multiplexer 
address. (Addresses less than 1699@@ signify pseudo keyboards, which 
do not fall within the peripheral address space.) If two addresses 
are present and separated by a slant character, the first address 

is that of the DH1l multiplexer and the second is that of the DM11-BB 
modem control. The default setting can be either DISABLED, ENABLED, 
or ENABLED WITH MODEM. 


The following sample dialog demonstrates the usage of the SETKEY 
commands. 


OPTION: SETKEY 


COMMAND? DISABLE 

KB NUMBER? 

ENTER KEYBOARD NUMBER OR <LF> TO EXIT? 5 
KB NUMBER? 13 

KB NUMBER? 1 

KB NUMBER? 


COMMAND? MODEM 
KB NUMBER? 2? 
KB NUMBER? 


COMMAND?: LIST 

KB@: (177568) IS ENABLED 

KB1: (175618) IS DISABLED 

KB2: (175628) IS ENABLED 

KB3: (932424) IS ENABLED 

KB4: (832438) IS ENABLED 

KB5: (£32434) IS DISABLED 

KB6: (832448) IS ENABLED 

KB7: (160828/170508) IS ENABLED 
KB8: (16@¢020/17050@) IS ENABLED 
KB9: (16@820/1705¢%) IS ENABLED 
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KB1Z: (168226/170500) IS ENABLED 
KB11l: (168@828/172500) IS ENABLED 
KBl2: (168%2/170506) IS ENABLED 
KB13: (16£%28/170502) IS DISABLED 
KB14: (168%28/172588) IS ENABLED 
KB15: (168828/178586) IS ENABLED 
KB16: (16%£28/170522) IS ENABLED 
KB17: (168%28/17052@) IS ENABLED 
KB18: (168828/172588) IS ENABLED 
KB19: (16%%28/1785228) IS ENABLED 
KB20:° (168928/178528) IS ENABLED WITH MODEM 
KB21: (168%28/170506) IS ENABLED 
KB22: (168%28/178508) IS ENABLED 


COMMAND? 


In the example above, the DISABLE command disabled keyboards 1, 5, and 
13. The MODEM command enabled modem control on one DH11 multiplexor — 
line (keyboard 28). The LIST command prints a listing of conditions 
for all keyboard units on the system. The listing shows the follow- 
ing conditions. Keyboard units @ through 3 are Single line interfaces 
with discrete addresses in the I/O address space. Keyboard unit 1 

is shown disabled as a result of the DISABLE command. Keyboard units 
3 through 6 are pseudo keyboard lines, unit 5 of which is disabled 

as a result of the DISABLE command. Keyboard units 7 through 22 are 
DH11 multiplexor lines. The two addresses shown with each line are 
the UNIBUS addresses of the DH11 multiplexor and the DM11-BB modem, 
respectively. The listing shows that all DH11 lines are enabled and 
that keyboard unit 28 is enabled with modem control as a result of 
the MODEM command. 
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3.5 DEFAULT OPTION 


The DEFAULT initialization option is used to establish certain 
default start up conditions for the RSTS/E system. These conditions 
include: 


a) The maximum number of jobs the system allows during time 
sharing operations. 


b) The maximum storage space that a job is allowed to occupy 
in the swapping files (and, therefore, the size to which 
a job is allowed to expand during time sharing operations). 


c) The allocation of the BASIC-PLUS Compiler and Run Time 
System to an area of memory. 


d) The assignment of certain portions of memory as usable 
or not usable, either by the system or user jobs. 


e) The enabling or disabling of the crash dump facility. 


The system manager is required to establish the initial default 
start-up conditions. The DEFAULT option is used immediately after 
the REFRESH operation is completed. During the first use of DEFAULT, 
the system manager may accept the system-assigned defaults or change 
them to meet the installation needs. The DEFAULT option may also be 
used at any later time to change the start up conditions as installa- 
tion requirements change. 


This section describes the start up conditions and the use of the 
DEFAULT option in detail. The options available with DEFAULT are also 
available when the START option is used to begin time sharing. It 
is possible to set job and swap maximums, to alter the memory alloca- 
tion, and to enable or disable the crash dump facility, using either 
the DEFAULT or START options. There is an important distinction, 
however; the start up conditions established with DEFAULT are perma- 
nent. Parameters are saved in the RSTS.CIL file on the system disk 
so that they can be used each time the system is brought up. The 
DEFAULT start up conditions may be overridden for one time sharing 
session by making changes with the START option. Thus, changes to 
the start up conditions made with the START option are temporary. 

The DEFAULT parameters are used if the system is restarted. The 
permanent DEFAULT start up conditions can only be changed by a sub- 
sequent use of the DEFAULT option. 
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3.5.1 Using the DEFAULT Option 


The system manager requests the DEFAULT option by typing DEFAULT 
(or DE) in response to the initialization code OPTION query. The 
DEFAULT routines print a series of three queries to determine which 
start up conditions are to be changed. A brief description of the 
DEFAULT queries is provided in Table 3-7. Valid responses and addi- 


tional related options are described in subsequent sections. 


Table 3-7 
DEFAULT and START Option Queries 


JOB OR SWAP See Section 3.5.2 
MAX CHANGES? for the operational 
description and 
Table 3-8 for the 
possible responses. 


Allows system manager to 
change (or establish) either 
the number of jobs allowed 
to run during time sharing 
(JOB MAX) or the length of 
the job swap area in the 

swapping files (SWAP MAX). 


See Section 3.5.3 
for the operational 
description and 

Table 3-10 for the 
possible responses. 


ANY MEMORY ALLO- 
CATION CHANGES? 


Allows system manager to 
locate the Run Time System 
in an area of memory and to 
prohibit or allow use of 
certain portions of memory 
by the system. 


See Section 3.5.4 
for the operational 
description and 

Table 3-13 for the 
possible responses. 


CRASH DUMP? Allows system manager to 
either enable or disable 


the crash dump facility. 


The following sample dialogue illustrates the use of the 
DEFAULT option. In this particular example, old DEFAULT start up 


conditions are being printed for reference. When DEFAULT is used 
for the first time on a new system, the message "NO DEFAULTS ARE 
CURRENTLY SET" precedes the dialogue and the Memory Allocation Table 
is printed automatically. 


OPTION: DEFAULT 


VOU CURRENTLY HAVE: JOE MAS = Ze. SHRP MAS = 2 


Ty 
oo 


JOB MAX OF SHARP MAX CHANGES ? OL 


ANY MEMORS ALLOCATION CHANGES YES 
TABLE OFTIOQN ? LIST 
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ISI SES ESE) MON Mon MOM MoM Moh 
B4G080 Mon MOM MOM Mon Mili 
106666 MON Mon MON MOM BASIC 
146068 BASIC BASIC BASIC BASIC BRST 
200068 BASIC BASIC u Ll ul 
240000 Lu Li Ll u Wi 
=AG@GG4 ul ul Ll u ul 
=46608 ul ul u ul u 
400008 LI Ul Ul ul Ll 
448008 Nah Nh MM Nit Met 
SHGG08 Nett Nl NAM NM Nah 
346006 NM NAM Nett Nh Hr 
EGEG8G Ne Na Nat NM NSM 
6846066 NAM NxM Nit Neh Ne 
PHBG88 Ht Het Mit Neat Mash 
r4G000 Har NEM cra Mek red 
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The DEFAULT code is the most critical of the RSTS/E initializa- 
tion routines. Prior to using this option, the KT11 memory manage- 
ment unit, physical memory above 28K, and the memory parity registers 
(if any) have not been used. DEFAULT enables memory mapping and 
scans the 124K of physical address space to determine the size and 
location of all available memory. DEFAULT also enables memory parity 
checking to determine the association between parity registers and 
the parity memory banks. If any of this hardware is not operating 
properly, it is very likely that DEFAULT will fail. If a crash occurs 
during execution of the DEFAULT option, the components mentioned 
should be carefully checked with diagnostics. 


3.5.2 JOB and SWAP Maximums 


The DEFAULT and START options allow the system manager to estab- 
lish limits on the number of jobs which can be run during time 
sharing and the maximum size to which each job can expand. The JOB 
MAX and SWAP MAX established with the DEFAULT option are in effect 
each time the system is brought up unless specifically changed at 
start up time. If JOB MAX or SWAP MAX are changed using the START 
option, the change is in effect only for that one time sharing session. 
Normally JOB MAX and SWAP MAX are set with the DEFAULT option and are 
left unchanged when the system is brought up. 


With either option, the system prints the current values of 
JOB MAX and SWAP MAX and then asks if any changes are desired. The 


sequence appears as shown below. 


OF TION: CEFAULT 
TOU CURRENTLY HAVE: JOE MAX = ES. SHAPE MAM = 1ék 


JOB MAS OF SHAF MAX CHANGES + 


When the DEFAULT option is used for the first time, the value 
of JOB MAX is the maximum number of jobs configured at system genera- 
tion time. The value of SWAP MAX is 8K. These system defaults will 
probably be changed since few installations are satisfied with the 8k 
SWAP MAX. The system manager can request a change by the appropriate 
response to the JOB MAX or SWAP MAX CHANGES query. The possible 


responses are shown in Table 3-8. 


Table 3-8 
Possible Responses to JOB OR SWAP MAX CHANGES Query 


NO Causes the currently established default 

N values to remain unchanged and the second 
OLD in the series of three queries, ANY MEMORY 
e) ALLOCATION CHANGES?, to be printed. 


LINE FEED key 


RETURN key 


Causes an explanatory form of the query to 
be printed, after which the system manager 
types his response. 


CONTROL key 
and C combination 


Causes interrupt of execution and printing 
of the OPTION query. 

YES Indicates system manager wants to change 
either JOB MAX or SWAP MAX and causes 
additional related queries to be presented. 


If a change is requested, additional queries ask the system 
manager to specify a new value for JOB MAX and/or SWAP MAX. These 


two variables are dependent on each other and on the sizes of the 
swap files created by the REFRESH option. Recall from the discussion 
of the swap files (see Section 3.4.2.4) that each file holds an in- 
tegral number of jobs defined by 


‘ - Size of SWAPn.SYS in segments 
JOBS for Swap File n SWPMAX* 4 (truncated) 


The sum of the jobs held by each of the existing swap files must 
be greater than or equal to the desired JOB MAX specified. The de- 
sired JOB MAX and SWAP MAX are entered in response to the queries 
shown in Table 3-9. 


The initialization routines accept any value for JOB MAX between 

1 and the configured maximum number of jobs. Any value of SWAP MAX 
between 6(K) and 28(K) is accepted. The BASIC-PLUS Run Time System 
does not allow any job to exceed 16K, however. The large range of 
values accepted for SWAP MAX is intended to provide for future addi- 
tions to the RSTS/E system. After a new JOB MAX and/or SWAP MAX is 
entered, the DEFAULT routines print the new values and check them 
against the sizes of the swap files. If the existing swap files do 


Table 3-9 


Possible Responses to NEW JOB MAX and NEW SWAP MAX Queries 


NEW JOB MAX? 


NEW SWAP MAX? 


EITHER OF ABOVE 
QUERIES 


Possible 
Responses 


1 to maximum number 
of jobs configured at 
system generation time 


RETURN key 


LINE FEED key, 
NO, or OLD 


Meaning 


Set the maximum num- 
ber of jobs which can 
be run during normal 
time sharing opera- 
tions. 


The amount of storage 
space in K (1024) 
words to be allocated 
for each job in the 
Determine 


swap file. 
the maximum size to 
which each job is 
allowed to expand. 
(See text below.) 


Causes an explanatory 
message to be printed 
after which the query 
is reprinted. 


Do not change current 
maximum. 


not accommodate the SWAP MAX and JOB MAX specified, an error message 


is printed and the system manager must enter new values. 


If the new 


JOB MAX and SWAP MAX are consistent with the sizes of the existing 


swap files, the JOB MAX OR SWAP MAX CHANGES query is reprinted. 


The 


system manager normally requests no further changes and proceeds to 


set up the memory allocation table described in Section 3.5.3. 


The example below demonstrates the procedure for changing JOB 


MAX and SWAP MAX. The 
is 1024 segments long; 


example assumes two swap files: 


SWAP#.SYS 


SWAP1.SYS has 960 segments. 
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OPTION: CEFRULT 


YOU CURRENTLY HAVE: JOE MAX = Se. SHARP MAM = 


ret 


JOR MAX OF SWAP MAX CHANGES + YES 
HEM JOE WAS F 
NEW SWAP MAX F 16 


YOU CURRENTLY HAVE: JOB MAS = 22. SWAP AAS 


Lek, 


FOUR CURRENT JOE ANDAOR SWAP MASIMUMS ARE INCONSISTENT 
WITH THE SIZE¢S> OF THE EXISTING SHARP FILECS?. YOu MUST, 
THEREFORE, SPECIFY A NEW JOE MAX OF SHRP MAS 


NEW JOB MAX 2 Z4 
NEW SWAP MAX F 
VOU CURRENTLY HAVE: JOE MAX = E41. SHAPF MAK = Ler. 


JOE MAX OR SWAP MAS CHANGES ? NO 
ANS MEMORY ALLOCATION CHANGES * 


Note in the example that the attempt to set JOB MAX to 32 and 
SWAP MAX to 16K failed because the swap files are not large enough. 
SWAP#.SYS (1024 segments) handles 16 jobs at 16K. SWAP1.SYS (960 
segments) holds only 15 jobs at 16K. The second attempt which reduced 
JOB MAX to 31 while leaving SWAP MAX at 16K was successful. Note also 
that with the same swap files, other JOB MAX and SWAP MAX combinations 
can be accommodated. For example, 33 jobs can be run with a SWAP MAX 
of 15K. 


If there is any problems arriving at the desired JOB MAX and 
SWAP MAX, it may be necessary to abort the DEFAULT (or START) option 
by typing CONTROL/C and to enter REFRESH to check the sizes of the 
existing swap files. After REFRESH prints the File Status Table (see 
Section 3.4.3.1), the system manager can determine from the sizes of 
the swap files what values of JOB MAX and SWAP MAX are allowed. If 
no changes to the swap files are desired, REFRESH can be aborted with 
CONTROL/C after the File Status Table is printed. The system manager 
can then reenter DEFAULT (or START) and enter new values for JOB MAX 
and/or SWAP MAX. Alternatively, a complete REFRESH can be performed 
to increase the size of the swap files so that the desired JOB MAX 
and SWAP MAX are accepted. 


32543 Memory Allocation 


The DEFAULT option allows the system manager to allocate a spe- 
cific area of memory to the BASIC-PLUS Run Time System, to make cer- 
tain portions of memory either unavailable or available for use, and 


to list the current usage and types of memory on the system. 


When DEFAULT is used to establish the start up conditions for a 
new system, a memory allocation table is printed as shown in the 
example of Section 3.5.1. The system manager may accept the system 
default memory allocation or make changes by appropriate responses to 
the TABLE OPTION query. The memory allocation table is not printed 
automatically after the initial use of the DEFAULT option. Instead, 
the system prints the query, ANY MEMORY ALLOCATION CHANGES? The 
system manager may leave the defaults as they stand or request a 
change in the memory allocation by one of the responses shown in 
Table 3-10. 


Table 3-10 
Possible Responses to ANY MEMORY ALLOCATION CHANGES Query 


NO Causes currently established memory alloca- 
OLD tion assignments to remain unchanged and 
O or next query, CRASH DUMP?, to be printed. 


LINE FEED key 


RETURN key Causes an explanatory form of the query 
to be printed, after which the user types 
his response. 


Causes printing of the query TABLE OPTION? 
See Table 3-11 for additional related queries. 


CONTROL key Causes interrupt of execution and the 
and C printing of the OPTION query. 
combination 


If the system manager indicates that he wishes to alter the cur- 
rent memory allocation, the TABLE OPTION query is printed. The possi- 
ble responses to the TABLE OPTION query are summarized in Table 3-11. 
Subsequent sections describe each of the table options in more detail. 


Table 3-11 


Additional Related Queries and Responses to 
ANY MEMORY ALLOCATION CHANGES Query 


Additional 
Related 
Query Response(s) Result 


TABLE OPTION? RETURN key Causes a list of the options to be 
printed after which the TABLE 
OPTION query is reprinted and user 
is allowed to type his response. 


Gist Causes the current memory allocation 
table to be printed. 


PARITY Used as a diagnostic tool to 
identify various types of parity 
memory on the system. 


LOCATE Indicates the user desires to load 
Run Time System (BASIC-PLUS Monitor) 
beginning at a certain available 
portion of memory. Causes the 
query NEW RUN-TIME SYSTEM ADDRESS 
IS? to be printed. (See description 
of this query below.) 


Indicates user desires to prevent 
the system from using some portion 
of memory and prints LOCKOUT 
ADDRESS IS? (See query described 
below.) 


UNLOCK Indicates the system manager desires 
to allow a currently locked portion 
of memory to be available for a user 
job and causes an additional query 
(UNLOCK ADDRESS IS?) to be printed. 
(See additional query described 
below.) 


Allows the initialization code to 
set up the memory allocation table. 
Unlocks all locked memory, locates 
RTS immediately after the monitor, 
and makes available for use any new 
memory added to the system. 


Causes exit from routine which 
changes memory allocation and prints 
next DEFAULT option query, CRASH 
DUMP? 


(continued on next page) 


Table 3-11 (Cont.) 


Additional Related Queries and Responses to 
ANY MEMORY ALLOCATION CHANGES Query 


Additional 
Related 
Query 


Response (s) Result 


RETURN key 


NEW RUN-TIME Causes an explanatory message to be 
SYSTEM printed and the query to be reprint- 
ADDRESS IS? ed, after which the user types the 
six digit octal number, xxxxxx. 


XXXXXX The six-digit octal number represent 
ing the 18-bit address of the por- 
tion of memory at which the Run- 
Time System is loaded. (Loading is 
done from low memory to high memory.) 
The octal number can be gained by 
referring to the printout of the 
current memory allocation table. 


LOCKOUT 
ADDRESS IS? 


RETURN key Causes explanatory message to be 
printed after which query ADDRESS 


OF 1K MEMORY SECTION IS? is printed. 


XXXXXX 


The 6-digit octal number which cor- 
responds to the 18-bit address of 
the 1K portion of memory to be 
locked out of use. The octal nunm- 
ber can be determined by referring 
to the printout of the current 
memory allocation table. 


XXXXXX-XXXXXX Two numbers, separated by a dash, 
specifies a range of successive 1K 


portions of memory to be locked. 


UNLOCK RETURN key Causes explanatory message to be 
ADDRESS IS? printed, after which ADDRESS OF 
1K MEMORY SECTION IS? query is 
printed, allowing user to enter 
the six digit octal number, xxxxxx. 


XXXXXX The six digit octal number which 
corresponds to the 18-bit address of 
the 1K portion of memory to be un- 
locked for use. The octal number 

or can be gained by referring to the 
printout of the current memory allo- 
cation table. 


XXXXXX-XXXXXX Two numbers, separated by a dash, 
specifies a range of successive 1K 


portions of memory to be unlocked. 


3.5.3.1 LIST Table Option 

The LIST table option prints the current memory allocation table 
on the console terminal. The table provides useful information on 
the size of the RSTS/E monitor, the size of the BASIC-PLUS Run Time 
System (compiler and interpreter), the amount of memory available for 
user jobs, which portions of memory (if any) are disabled, and the 
The table covers the full 


128K of physical addresses showing the allocation or state of each 1K 


total size of the memory on the machine. 


word section with appropriate symbols. 
the use of the LIST table option. 


The example below demonstrates 


TABLE OF TION @ LIST 

ADDR +000 +6h4600 +40000 +14008 +20808 +2400 +2000 +24888 
STSUST SESS) MCN MoM MON Mon MON MON MoM MON 
H4aG06 MON Mon MIN PIN MOM MON MON Mon 
160666 MON MON MON MON Mond MCN Ll ul 
146806 u u u u u u u Ll 
2006 u ul Ll ul UW ul ul U 
2406066 LOK LOK ul ul u ul u ul 
ZOG0060 u u u Ll Ll LI U LI 
240008 u ul ul ul Ll Ul U Ul 
496608 a u ul ul Ll u ui u 
4460606 Ul ul ul u Ll il Ll u 
S@G@6@ EASIC BASIC BASIC BASIC BASIC BAST a Bou BASIC 
S4@G66 EASIC BASIC BASIC BASIC BAST BASIC Lt U 
SGG568 u Ul Ll ul Ul Ll Ll Wl 
6EdQ08 u ul u u Ul Li ul ul 
YHBGG8 Hast Man Mast Hat Mitt hah NT Ha 
P4060 if aa Het Ht Nill To an) Io ro 


TABLE OFTICNW 


ap 


Each row of the memory allocation table represents 8K of the 
128K physical address space. Each octal number in the first column 
£f the table is a base address to which an octal number from the top 
row must be added to generate the full 18-bit (6 octal digit) start 
address for a 1K section. For example, the address of the eleventh 
1K portion of memory is found by adding +10000 to 040000, giving 
050000 as the 18-bit address. The symbols used in the memory alloca- 


tion table are listed and described in Table 3-12. 


Table 3-12 
Memory Allocation Table Symbols 


Occupied by RSTS/E Monitor. 


Occupied by BASIC-PLUS Run Time System 
Available for user space 


Memory has been made unavailable for use (locked) 
by the system manager. 


Memory does not exist (nonexistent) on the PDP-1l. 


E70 Peripheral Addresses. 


In the example above, the total memory on the machine is 112K 
words. The Monitor (MON) is large (22K) and resides at the lowest 
physical addresses. The BASIC-PLUS Run Time System (BASIC) begins at 
address 500000 (80K) and is 14K words long. Presumably high-speed 
MOS memory begins at address 500000. This would be the reason for 
locating the Run Time System at that address (see LOCATE table option 
in Section 3.5.3.3). There is no memory (NXM) for physical addresses 
700000 to 760000. The I/O page always begins at address 760000. The 
rest of memory in the example is user (U) memory. However, the 2K 
section beginning at address 240000 has been locked out (LCK) and is 
not available for use (see LOCK table option in Section 3.5.3.4). 
Memory is locked if it is found to be defective but has not been re- 


moved from the system. 


The LIST table option can be used as often as desired in both the 
DEFAULT and START options. If changes are made to the memory alloca- 
tion table using the LOCATE, LCK (LOCK), UNLOCK, or RESET table op- 
tions described in the following sections, a copy of the final DEFAULT 
memory allocation table should be kept with other system documentation 


for future reference. 
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3.5.3.2 PARITY Table Option 


The PARITY table option is used primarily as a diagnostic tool 
to identify and locate the various types of parity memory on the 
system. The option will be useful to DEC Field Service personnel to 
verify the memory configuration when the system is installed. It is 
also useful to identify the physical address of MOS memory. The types 
of memory (MOS or core) are determined by looking at the hardware 
parity registers. It is impossible for the software to determine 


the type for non-parity memories. 


The listing of the parity configuration is printed if PARITY is 
entered as the response to the TABLE OPTION query. The example below 
shows all the possibilities. 


TABLE OPTION ? FARITY 


ADDR +GG0G6 +64066 +160600 +14000 +2880 +24008 +26880 +2400 
AGBEBA BACs Ba¢Cs ABCC} BACCO) Macc Bact? aacc> Aeaccd 
B46G66 8BCC3 @G°Cs Bacto ABLES Gacts Bact) Gaccs Gacts 
186666 14¢C) 14¢C3 L4e03 14¢C) 14¢C3 14¢C3 L14¢C3 L4¢C> 
148806 14¢C3 14¢C3 14¢C3 L4¢C35 14¢C) 14¢C) 14eC3 14¢C>) 
2H8G0@ 86/14 G14 Ab “14 Ba“14 Be“ t4 Gar14 aa/i4 Ba“14 
e4@G600 66/14 8a/14 aarid Be "14 aG"id Ha 14 Ba14 Ha“14 


SGGGG8 820s 5 eae a M2¢C) Becco B2cc) Pa BS¢CD se 
348068 G2¢C3 B2eC3 @2cC3 ASCO) mets B2eC3 A200 @2¢C> 


4G6G668 26°43 2a 2@cMa Zam) Zach) ZaCMS eGict een 
440066 263 2OCM3 ean hs 2a 2aCM> a eB Sachs eects 
29680@ 24¢M3 each ea4cns Zach 24cny 24c) ee 2qcta 
240866 240M) aadcl? each eden) 24eMs adchs 24ct? adtehs 


EGHGGG G2cc> @2eC3 B@e2cCa A2¢Cs @2¢C3 B2cC) B2¢C> G20C) 
BE40066 NO NO Nc Ho No Nc HO HO 
?GHE648 NM Ne Nel Hal NM Nx NEM Net 
r4hG0G NAM Nel NA Met Ia 1/70 ae 1-0 


Each 1K segment of the 128K physical address space is listed 


with one of the codes shown below: 


NO - Non parity memory 


NN(C) - Parity Core (non-interleaved) 


NN(M) - Parity MOS 
NN/MM - Parity Core (interleaved) 
NXM - Nonexistent memory 


I/O - I/O Page (peripheral addresses) 


NN and MM are the last 2 octal digits of the address of the 
parity register responsible for that 1K section of memory. Up to 16 
parity registers are in the UNIBUS address range 77219 to 
772136. When a parity error is detected, the parity register respon- 
sible for that section of memory contains information on the location 
of the last error detected. One parity register controls up to 24K 
(MM11-LP) or 32K (MM11-UP) of parity core memory. If core memory 
is interleaved, two parity registers are used for up to 48K (MM11-LP) 
or 64K (MM11-UP). For MOS memory one parity register handles one 16K 
bank. MOS memory cannot be interleaved. 


Interleaving means that one bank of memory responds to "even" 
memory addresses while another bank responds to "odd" addresses as 


shown below: 


ADDRESS PARITY REGISTER 
000000 EVEN NN 
000002 ODD MM 
000004 EVEN NN 
000006 ODD MM 
000010 EVEN NN 
000012 ODD MM 


Interleaving is used because core memories are destructive read 
out devices. After each read from a core memory, the original data 
must be restored. However, once the processor receives the data re- 
quested, it can go on to other things (presumably another memory 
reference) during the restore cycle in the memory bank just referenced. 
The bank remains busy until the restore cycle completes. When memory 
is interleaved, the probability is low that the same bank will be 
referenced on the next memory cycle. Hence, interleaving allows 
some overlap of memory operations with a resultant speed up in pro- 


gram execution. 


All of the possibilities are included in the example above. 
The list below identifies the types of memory and the associated 


parity register shown in the example. 


START ADDRESS 


OF 8K SECTION MEMORY TYPE PARITY REGISTER ADDRESS 
000000 Non Interleaved Core 772100(00) 
040000 Non Interleaved Core 772100(00) 
100000 Non Interleaved Core 772114 (14) 
140000 Non Interleaved Core 772114(14) 
200000 Interleaved Core 772100 (00) EVEN; 772114(14)0DD 
240000 Interleaved Core 772100(00)EVEN; 772114(14)ODD 
300000 Non Interleaved Core 772102 (02) 
340000 Non Interleaved Core 772102(02) 
400000 MOS 772120 (20) 
440000 MOS | 772120 (20) 
500000 MOS 772124 (24) 
540000 MOS 772124 (24) 
600000 Non Interleaved Core 772102(02) 
640000 Non Parity Memory No parity register 
700000 Non Existent Memory 
(NXM) 
740000 NXM and I/O Page 
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3.5.3.3 LOCATE Table Option 


The LOCATE table option allows the system manager to position the 
BASIC-PLUS Run Time System (compiler and interpreter) anywhere in 
memory. For example, if the hardware configuration includes 16K words 
of MOS memory, it is advantageous to locate the Run Time System in 
that memory. The bulk of processing done by the RSTS/E system in- 
volves executing BASIC-PLUS programs. Timing studies indicate that 
70% to 80% of the CPU time is spent executing code in the Run Time 
System. Hence, optimal performance is realized if this code resides 
in the fastest memory available on the machine. If the machine has 
a mixture of fast and slow core memory, there may be some small ad- 
vantage in locating the RTS in fast core. On most systems without 
semiconductor memory, the only reason to locate BASIC would be to 
avoid a defective section of memory. The Run Time System would 
normally follow immediately after the Monitor in the lowest physical 
memory addresses. 


When the LOCATE table option is requested, the system prints one 
additional query, NEW RUN-TIME SYSTEM ADDRESS IS?. The system 
Manager enters the 6-digit octal address of a 1K section of memory 
that is to become the lowest address of the Run Time System. The 
initialization code checks the address to ensure that sufficient con- 
tiguous memory is available to load the RTS starting at the specified 
address. If any of the memory in the required address range is 
locked out or is allocated to the Monitor or I/O page, an error mes-~- 
sage is printed and the TABLE OPTION query is reprinted. The system 
manager is free to try again. If the new Run Time System address is 
accepted, the TABLE OPTION query is reprinted and another option can 
be entered. The LIST table option can be used to verify the location 
of the Run Time System. The procedure is shown in the example below. 
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ANY MEMORY ALLOCATION CHANGES 7 YES 
TABLE OPTION * LIST 


ADDR +HGGGR +04000 +10000 +14000 +2000 +2400 +tanee 8 +24nHG 


BORGO MoM MON Mic MCN MCN PICIN MoM MCN 
B4G606 MON MCN Mon PCM MON MCN MON MON 
160004 MCN Moat MOM MCIN BASIC BRISIC BASIC BASIC 
146666 BASIC BASIC BASIC BASIC BASIC BASIC BASIC BASIC 
288000 BASIC BASIC. u Ll Ul ul Ul ul 

246606 Li LI ul ul tl Ll Ul Ut 

208808 U U u Ul L} Ul Ul F) 

248000 u ul Ul Li Lt Ul Ul Li 

400006 NAM NAM NxM Natt MoM NaM MxM NM 
440006 NAM Nan Ne Nit NM NAM Ne Nat 
SHG806 Nan Nah NM NM NxM NxM Mem Meh 
S400 NSM NM Meh MRM NM NxM MoM Nan 
USES ES ESS) NM Hi Nh Nast NxM MxM MoM MxM 
646006 NAM NIM NkM NK MM MM NxM NAM 
TOaGeas Nat NM Nah hn Man MxM Mal Nee 
746086 NAM NSM MaM Nl ral reo Io Id 


TABLE OPTION + LOCATE 
NEW RUN-TIME SYSTEM ADDRESS IS? 316008 


TABLE GFTION ? LIST 


ACGR +OGG6G +6400 +10000 +44000 +20000 +240n8 +ZGHHG 8 +24000 


REGGGE McN MOM raCitd MICIN MON MCN MOM MON 
H46068 Man MON MCN MCN MCN MOM MOM MON 
L@G608 MON Mon MCN MON LU! tl Lt L! 

146056 Ll Ll Ul Ll Ll Ll Ll Ll 

200004 Li ul ul Ul Ul Ll Ul Ll 

240006 LI Ul u Ll ul ul ul L 

296886 ul U BASIC BASIC BASIC BASIC BASIC BASIC 
240006 BASIC BASIC BASIC BASIC BASIC BASIC BASIC BASIC 
4096066 NAM NM Nah Neh NAM Nee NxM NxM 
440006 Nan N&M NxM NxM MoM Mam Nam MAM 
ES ESTSESES) NSM NxM Nae NM Nam NM Nat NxM 
S4+8G86 NAM Nah Neh Nan MAM MMM Nah NSM 
EBOG8 NAM Nan NxM NM NM Nae Nx NeM 
640006 NAM NAM NXM NAM MxM NxM Mart Nam 
rG@GBEG NAM NAM Na NOM NM NxM NM NAM 
’40008 NxM NxM NM Nh ran) rd IC [a 


TABLE OFTICN * 
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There are cases where the Run Time System should not be located 
in high-speed memory. Consider the configuration below where the 
memory allocated to the Monitor is shown but, for the purpose of this 


illustration, the location of the Run Time System is not shown. 


ADDR +00000 +04000 +10000 +14000 +20000 +24000 +30000 +34000 


000000 MON MON MON MON MON MON MON MON 
040000 MON MON MON MON MON MON MON MON 
100000 MON MON MON MON U U U U 
140000 U U U U U U U U 
200000 MOS MOS MOS MOS MOS MOS MOS MOS 
240000 MOS MOS MOS MOS MOS MOS MOS MOS 
300000 U U U U U U U U 
340000 NXM NXM NXM NXM NXM NXM NXM NXM 
740000 NXM NXM NXM NXM I/O I/O I/O 1/0 


Assume that the size of the Run Time System is 14K words. If 
the RTS is located starting at address 200000, the remaining user 
memory is broken up into one 12K section below the RTS and one 10K 
section above. User job images are loaded into contiguous physical 
memory. Hence, no program larger than 12K could be run with this 
memory configuration. In this case it would be better to locate the 
Run Time System at the high end of available memory starting at 
address 250000. This would leave 22K of contiguous memory for user 
jobs between the Monitor and RTS. This configuration allows 16K 
programs to be run at the expense of not using the high speed MOS 
memory to full advantage. Only 6K of MOS is used for the RTS while 
the other 10K of MOS is part of the total 22K of user memory. 
Similar situations will arise and each memory configuration must be 


considered individually. 


3.5.3.4 LOCK Table Option 

The LOCK table option is used to lock out certain portions of 
Memory. Locking memory prevents the RSTS/E system from using that 
memory during time sharing operations. This capability is valuable, 
for example, if a certain section of memory is found to be defective 
and disrupting RSTS/E system operation. Providing there is sufficient 
user memory remaining after the malfunctioning sections are locked, 


the system may be brought up for normal time sharing. 


The system responds to LCK by printing a related query LOCKOUT 
ADDRESS? The system manager can then type a 6-digit octal number to 
specify the 18-bit address of the 1K section of memory to be locked. 
If two numbers separated by a dash are entered, a range of successive 
1K sections is locked. The 1K section corresponding to the first 
address and successive 1K sections between and including the second 
address are locked. After either a valid address or a range of 
addresses is entered, the TABLE OPTION query is reprinted and another 
option may be entered. The LIST option can be used to verify that 
the desired sections were locked out. The example below illustrates 


the procedure. 


Certain restrictions apply to locking out memory. Memory in 
use by the Monitor cannot be locked. There is no provision for 
relocating the Monitor to another section of memory. Similarly, 
memory currently in use by the Run Time System cannot be locked until 
the RTS is relocated to a usable area of memory. If an attempt is made 
to lock out a portion of memory already in use, an error message is 
printed. Finally, to remove a full bank of memory from use, the four, 
eight, or sixteen contiguous 1K sections which comprise the hardware 
bank must all be locked. Certain types of memory failures affect only 
one word. Others will affect larger sections or even the full hard- 
ware bank. Any memory failure must be carefully analyzed to determine 
which 1K section must be locked. The resulting memory configuration 
must also be considered to ensure that sufficient contiguous user 
memory is available to run the installation's programs. (See related 


discussion in Section 3.5.3.3.) 


ANY MEMORY 


TABLE GPTION 7 LIST 


ADDR 
GGGG8G 
840086 
100006 
146606 
200088 
240006 
380006 
246686 
406608 
4460068 
S@G686 
348606 
666086 
E46066 
7 @G666 
740060 


+0G6006 
MCN 
MON 
MON 
u 
u 
u 
ul 
u 
U 
u 
U 
BASIC 
Nan 
NxM 
NxM 
NxM 


+846066 


Man 

MON 

Mtn 

u 

u 

ul 

u 

u 

u 

ul 

u 
BASIC 

NM 

NxM 

NKM 

NxM 


TABLE OFTION 7? LCK 


LOCKOUT ADDRESS IS? 


TABLE OPTION 7 


ADDR 
G68600 
646608 
160666 
146006 
206606 
246606 
268008 
248006 
406680 
440080 
‘5e6G068 
546008 
600000 
&é46066 
764606 
P4O608 


+G0008 
MON 
MON 
MON 
u 
U 
LOCK 
Ul 
Ul 
U 
U 
u 
BASIC 
NxM 
Nan 
Nat 
NxM 


TABLE OFTION 7 


LIST 


+84068 


MON 

MON 

MON 

ul 

u 

LCK 

U 

u 

U 

U 

u 
BASIC 

NxM 

Ne&M 

NAM 

NAM 


ALLOCATION CHANGES 7 


+1 6606 


MON 


+1600 


MON 

MCN 

MON 

u 

ul 

LOK 

ul 

U 

U 

Ul 
BASIC 
BASIC 

Mah 

NxM 

a 

Nee 


TES 


+1466 


Mc 

McinM 

MCN 

ul 

ul 

ul 

u 

u 

u 

ul 
BASIC 
BASIC 

NxM 

NxM 

NxM 

NxM 


Z240068-254008 


+14000 


MCN 

MON 

MON 

u 

u 

LCK 

U 

u 

ul 

Ul 
BASIC 
BASIC 

Nah 

Nah 

NxM 

NAM 


3-80 


+2008 


MON 


+2080 


MCIN 

MCN 

Lt 

ul 

ul 

Ll 

Ll 

ul 

ul 

Ll 
BASIC 
BASIC 

Nem 

Nosh 

NxM 

TC 


+240068 
MCN 


+24008 
MCN 
MON 
u 
a) 
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RSTS/E can continue running with certain types of memory failures. 
On systems with parity memory, parity errors are logged by the.error 
handling routines in the monitor. The recovery procedures depend 
on the usage of the offending section of memory at the time of the 
error. Three cases need to be considered. 


The first case is a parity error in a section of memory allocated 
to the Monitor or Run Time System. Since continued system operation 
would be risky, the error is logged, a crash dump is taken (if the 
crash dump facility is enabled), and the system is reloaded. When 
the system comes back up, the ERRCRS program is used to extract the 
error log information from the CRASH.SYS file and ERRDIS is used to 
print the location of the error (see Section 6.11.3). 

ERRDIS provides sufficient information to identify a 1K (Core) or 

4K (MOS) section which should be locked out. If the error occurred 
in Run Time System memory, the RTS can be relocated and the section 
locked. If the error was in Monitor memory, the hardware must be 
repaired. In either case, a hard failure may prevent the system 

from running at all and, hence, neither ERRCRS nor ERRDIS can be run. 
The only recourse in such cases is to run memory diagnostics to locate 
the problem. If the failure was transient the system manager has the 
option of taking the system down to lock out memory or to continue 
time sharing. At some point memory diagnostics should be run to re- 
produce the failure, if possible. 


The situation is slightly different if a parity error occurs in 
user memory. The parity error handling routines will determine if a 
single user is affected (resides in the malfunctioning section) or 
more than one user is affected. If more than one user is affected 
the system is reloaded as described above. If a single user is 
affected, that user is aborted with the error message MEMORY PARITY 
FAILURE - PROGRAM LOST SORRY. The error is logged, the section is 
automatically locked out from future use, and the system continues 
running. The bad section of memory should be permanently locked out 
(until repaired) using the LCK table option the next time the system 
is brought up. 


The third case involves multiple parity errors which occur in 
rapid succession. RSTS/E will halt at location 56 if a second parity 
error occurs while the first parity error is being processed. Memory 
diagnostics must be used to locate the malfunctioning memory. 


On systems without parity memory, there is no way for the soft- 
ware to detect or locate a memory failure. Programs may get wrong 
results, memory management errors may occur, or any number of random 
problems may be observed. At worst the system crashes with perhaps 
misleading clues to the cause. 
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3.5.3.5 TABLE OPTION: UNLOCK 


The UNLOCK table option is used to free a previously locked 
portion of memory for use by the Run Time System or by user jobs. 
Typing UNLOCK in response to the TABLE OPTION query causes the system 
to print the related query UNLOCK ADDRESS IS. The system manager can 
then enter one address, or two addresses separated by a dash, to 
unlock either a single 1K section or a range of successive 1K sections 
of memory. The procedure is the same as that described for LOCK. If 
the memory specified is not locked, an error message is printed 
followed by the TABLE OPTION query. 


3.5.3.6 TABLE OPTION: RESET 


The RESET option allows the initialization code to set up the 
memory allocation table. All memory which was locked is unlocked. 
The Run Time System is moved from wherever it was located to follow 
immediately after the Monitor in low physical memory. Any new memory 
which has been added to the system is made available for use. In 
fact, the RESET table option must be used whenever additional new 
memory is added. The initialization code recognizes and does not 
attempt to use memory which has been removed. However, the initializa- 
tion code does not alter the memory allocation table to include pre- 


viously non-existent memory unless told do so. 


RESET can be used with either the DEFAULT or START option. It 
usually does not make sense to use RESET at start-up time, however. 
The types of memory allocation changes described above are most often 
permanent changes. RESET should only be used, therefore, with the 
DEFAULT option. The effect of RESET is demonstrated in the example 
below. 


RNY MEMORY ALLOCATION CHANGES = YES 


TABLE OPTION ? LIST 


AOCR +HH000 +4080 +1808 +1400 +2080 +24000 +2HHeR 3 +24008 
SIS ESISESES) Mon Mon Mon Mor FICIM PION MCN Min 
B4068G Mon Mon Moe hcie PCIE PICiNd MCitd MOK 
166808 MoM Mtr 401M Mond Ul ul ul Ul 
146088 a u ul Lu} i Ll ul a) 
2089 u ul 1 ul Li ul ul ul 
248868 LOE LCE LOK LOK Ll Lt i ul 
268889 ul Ll Li Ll ul ul Lt i 
245565 Ll u Ul u ul Ll ul u 
490066 Lt LW BRSIC BROIC BAS I BASIC BASIC BASIC 
4466606 BASIC BREIC BASIC BASIC BASIC BRASIL BASIC BASIC 
ESS ESS) NAM Nal td Mt Me MAM MxM NeM 
748606 Net NxM Hist Hatt NM NxM NEM N#M 
SOG008 Nar Nan Mistt Nett NxM NM MM Me 
646606 Nan Natt NEM NEM NET NAM NSM NxM 
YP OBGG8 NxM Natt Mn Nh MM MxM MM HEM 
r45606 HEM Nan NxM Nal ra I/O Io I70 


TABLE OPTION ? RESET 


TABLE OPTION ? LIST 


RODE +HH008 +84508 +1 0000 +44008 +20008 +24000 +20RhR +2 4008 
HaGGOH MON Mon FOtd Mom FIOM Pied MON Mon 
B40000 MON Moied PCM MON Man MOM MON MOM 
La6G65 Mon Mon Mohd MON BASIC BASIC BASIC BASIC 
148668 BASIC BASIC BASIC BRSIC BASIC BASIC: BRETC BASIC 
SAGBHG BASIC BRETC ul UI Ul Ul LI Ul 
H4G008 ul u ul ul Lt ul Lt ul 
288600 ul uy) u Ut Lt Ul Ul Ul 
=40666 Ul ul i u il LI ul ul 
480068 ul u ul Lt Ul Ul Ul Ll 
446006 u u ul Lt ul u L ul 
SHBGEE LI ul u LI Li ul LI u 
340868 ul ul ud u Ll ul u ul 
BBG068 Nett Hh Hist Hen Ntt Nn Heh Neh 
6400868 Nah NM Halk NxM Ment Mx NxM HMM 
rG@GGHg Nah Nt Nah Nel Men NSM MxM NAM 
Y40606 NR NxM Nistt NM I/O ra Ia r/o 


TREBLE OPTION * 


RERDY 


3.5.3.7 TABLE OPTION: EXIT 


When all desired changes to the memory allocation table have been 
made, the EXIT command causes the DEFAULT (or START) routines to 
continue to the next query, CRASH DUMP? The crash dump facility can 


be enabled or disabled as described in Section 3.5.4. 


3.5.4 CRASH DUMP Facility 


After the memory allocation has been determined, the DEFAULT 
and START routines print the current status of the crash dump facility 
(see Section 6.9 for further discussion). A subsequent query 
allows the system manager to enable or disable crash dumps. The 
CRASH.SYS file created by the REFRESH option (see Section 3.4.2.8) 


must exist if crash dumps are to be enabled. 


When the DEFAULT option is used for the first time, crash dumps 
are disabled even if CRASH.SYS exists. Whenever crash dumps are 
disabled but the CRASH.SYS file exists, the following message is 
printed, followed by the CRASH DUMP query. 


YOU CURRENTLY HAVE CRASH CUMP DISABLED. 


CRASH DUMP? 


If the crash dump facility is enabled and CRASH.SYS exists, the 
message reflects the current condition. 


YOU CURRENTLY HAVE CRASH DUMP ENABLED. 


CRERSH CLUMPS 


If the CRASH.SYS file does not exist, the following message is 


printed regardless of the current state of the crash dump facility. 


BUT, SINCE THE CRASH DUMF FILE COESA’ T EXIST, CRASH 
DUMP MUST BE DISABLED. 


The initialization routines automatically disable the crash 
dump facility if the CRASH.SYS file does not exist. If the system 
manager wishes to enable the crash dump facility, he must use the 
REFRESH option to create the CRASH.SYS file. Once the file is 
created, the crash dump facility can be enabled permanently, using 
the DEFAULT option, or temporarily, using the START option. If the 
crash dump facility is disabled automatically, the DEFAULT routine 
saves the specified default parameters in the RSTS.CIL file on the 
system disk and returns to the OPTION query. 

When the CRASH DUMP query is printed by either the DEFAULT or 
START option, the responses shown in Table 3-13 are valid. 


Table 3-13 
Possible Responses to CRASH DUMP Query 


Response (s) Meaning 


LINE FEED key The default response. If typed, the system 

OLD checks for the existence of the CRASH.SYS 

O file and establishes the result shown below 
based on the current condition of the crash 
dump facility and the existence of CRASH.SYS 


« Current CRASH.SYS 
Condition Exists? Result 


Enabled Remains enabled 
Enabled Automatically 
disabled 
Disabled Remains disabled 
Enables the crash dump facility. 
Disables the crash dump facility. 
RETURN key Causes an explanatory form of the query to 
be printed, after which the user types his 
response. 


CONTROL key Returns user to OPTION query. 
and C combination 


After enabling or disabling the crash dump facility, the DEFAULT 
routines save the default parameters and return to the OPTION query. 
START routines continue by asking for the current date and time prior 
to loading the system for normal timesharing. 


3.6 START OPTION - STARTING TIME SHARING OPERATIONS 


The START initialization option is used to bring the RSTS/E 
system up for normal time sharing. The START option is similar to 
the DEFAULT option in that job and swap maximums, the current memory 
allocation, and the condition of the crash dump facility may all be 
set during the START sequence. As emphasized in the previous section, 
any changes made to the start-up parameters override the DEFAULT 
parameters for only one time sharing session. The DEFAULT start-up 
conditions always apply unless specifically changed each time the 
START option is used. 


The START option is requested by typing START, or ST, or simply 
the LINE FEED key in response to the initialization code OPTION 
query. The following sample dialogue shows the normal procedure 


for bringing up a new RSTS/E system for the first time. 


OPTION: START 

YOU CURRENTLY HAVE: JOE MAS = 34. SHAP MAR = Ler, 
JOE MAS OF SWAP MAS CHANGES + 

ANY MEMORY ALLOCATION CHANGES + 

CRASH DUMP ? 

DO-MMM-TYS Se-TUL-P4 

HH: MM? 22:18 

CAN’ T FING FILE OR ACCOUNT 

PROGRAM LOST - SORRY 


READY 


The first three queries are the same as those printed when the 
DEFAULT option is used. Job and swap maximums are described in 
Section 3.5.2. Memory allocation options are discussed in Section 
3.5.3. The enabling or disabling of the crash dump facility is the 
subject of Section 3.5.4. Normally the DEFAULT start-up conditions 
are not changed. In the example, these queries are answered with the 
LINE FEED key which implies no change to the related DEFAULT start- 


up condition. 


START continues by asking for the date and time which must be 
entered in the exact format shown. After date and time are accepted, 
there is a pause while the START code is executed. During these 
several seconds the start-up routines enable all configured terminal 
interfaces, dump the overlay code and error messages from the RSTS.CIL 
file to the OVR.SYS and ERR.SYS files (if they exist), set up monitor 
tables, turn on memory management, load the Monitor and Run Time 
System, and start the system clock. Finally the system attempts to 
execute the INIT system program (described in Section 6.1). 

When a new system is brought up for the first time, INIT does not yet 
exist in the system library. As a result, the error messages shown 
in the example are printed. The system initialization routines 
terminate as signaled by the printing of the READY message. 


When the READY message is printed, job 1 is logged into the 
system at the console terminal under account [1,2] and is at the 
BASIC-PLUS command level. The situation is the same as if the system 
Manager had logged into the system by use of the HELLO command des- 
cribed in Section 2.1.2 of the RSTS-11 System User's Guide. At this 
point, the system manager begins to build the files in the system 


library on the system disk. 


The system library consists of two types of files: compiled 
system program files and formatted ASCII text and message files. 
The system manager follows the procedures described in Section 4,2 
to build the compiled files. After the compiled files are created, 
the system manager must follow the procedures described in Section 
4.3 to create the ASCII text and message files. 
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3.6.1 Start Up Errors and Messages 


The START sequence is a critical part of the system initializa- 
tion. START references all configured terminal interfaces and 
disables any that do not respond. The KT11 memory management unit is 
activated to determine the size of available memory (as in DEFAULT), 
to load the monitor and Run Time System, and to prepare for normal 
time sharing. START, furthermore, loads the stack limit register, 
enables parity traps for all parity memory, and activates the system 
clock to begin time sharing. Terminal interfaces, other than that for 
the console terminal, and the stack limit register have not been used 
up to this time. Even the clock was not critical to the operation of 
the System Generation Monitor or the other initialization routines. 

If the system does not come up as shown in the preceding example, 
these components are suspect and should be exercised with the standard 


diagnostics. 


The message "SWAP MAX OF XX BEING LOWERED TO YY" is printed if 
the available contiguous memory is not large enough to support the 
requested value of SWAP MAX (see Section 3.5.2). This condition can 
occur if the BASIC-PLUS Run Time System is located such that it sub- 
divides the contiguous user memory. To correct this situation the 
DEFAULT option can be used to relocate the BASIC-PLUS Run Time System 
(see LOCATE and LIST memory allocation options in Sections 3.5.3.3 
and 3.5.3.1). A similar situation can occur on systems with a minimum 
amount of memory but many peripherals or software options. The 
amount of user memory left over may not be sufficient to support the 
desired SWAP MAX. The only way to correct this situation (other than 
adding memory) is to perform a new system generation requesting few 
jobs and fewer options. In either case, the RSTS/E system operates 
normally with the lower SWAP MAX but there may be limitations on 


which system programs can be run. 


The START code attempts to enable all configured terminal inter- 
faces, DH11 terminal multiplexors, and DM11BB modem control multi- 
plexors. If any of these configured devices are not found, a mes- 
sage is printed indicating that the keyboards associated with these 
interfaces are being disabled. The hardware or software may not be 
configured properly or certain interfaces may be missing or inopera- 
tive. DEC Field Service should check the hardware configuration if 


unexplained messages of this type are printed. In most cases the 
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system will operate normally after the affected keyboards are dis- 
abled. However, it is impossible for the software to run with certain 
types of hardware configuration errors. These messages may precede 


a crash or signal hardware problems. 


Finally, if the processor halts during the START sequence, the 
possibility exists that the wrong type of system clock was configured. 


START also performs certain software checks to verify that the 
required system files exist and the DEFAULT start-up conditions have 
been established. Any attempt to start time sharing before the 
DEFAULT option is run results in the following message. 


GFTION: START 
DEFAULTS MUST BE SET PRIOR TO START LF 
OPTION: 


The system manager must execute the DEFAULT option (see Section 
3.5) before he can begin timesharing. 


Similarly, if the required system files do not exist, the 
START sequence aborts with the message below. 


OPTION: START 
CANNOT START WITH THIS SYSTEM CISK - PLEASE REFRESH 


OFTION: 


The REFRESH option must also be used to create the system files 
before timesharing can begin. 
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3.7 UNISYS OPTION 


The UNISYS option provides a way to bring up the RSTS/E system 
for time sharing without enabling any terminal interfaces except the 
console (KBf) interface. UNISYS is used as a diagnostic tool in 
cases where the system will not come up. If an otherwise nonworking 
system does work with UNISYS, the hardware or the software terminal 
configuration is probably faulty. Responses given in the SYSGEN 
questions should be checked against the hardware configuration. 
Communications devices and terminal interfaces should be checked by 
DEC Field Service for proper UNIBUS addresses and interrupt vectors. 


The UNISYS option merely sets a flag which is checked at start- 
up time. The only way to clear the flag is to reboot the RSTS/E 
system disk to reload the initialization code (see BOOT option in 
Section 3.8). UNISYS is therefore used immediately before the START 
option. When the flag is set, START bypasses the code which enables 
terminal interfaces. The option is used as shown below. 


OPTION: UNISYS 


(Return to OPTION 
is immediate) 


QFTION: START 


(normal START messages) 


3.8 BOOT OPTION - BOOTSTRAPPING A DEVICE 


The RSTS/E initialization code includes bootstrap routines for 
common disk and tape devices. The BOOT option is provided as a con- 
venient means to simulate the hardware ROM bootstraps. BOOT is used 
to load another operating system into memory from its system disk and 
to reload an altered copy of the RSTS/E initialization code into 


memory after an INIT patch has been installed. 


The BOOT option is invoked by typing BOOT or BO in response to 
the OPTION query. BOOT replies by asking for the device to be boot- 
strapped. The system verifies that the device exists before attempt- 
ing the bootstrap operation. The following example demonstrates the 


use of the option. 


DFTION: BOOT 


BOOT DEVICE: 

BOOTARELE DEVICES ARE: 
BT DECTAPE GRIVE & 
MT MAGTAPE GRIVE & 
DC RC11 OISk 
DF RFIL BISk 
DK RELL DISK DRIVE & 
DF RPii CISE DRIVE @ 


PLEASE SELECT ONE OF THESE DEVICES: OT 


The program or secondary bootstrap for the monitor to be loaded 
must reside on unit @ of the device requested. The first 64 words 
from block @ on the device are read and loaded into the first 64 
words of memory. Control then transfers to address @. Any monitor 
or program which can be loaded using the MR11-DB or BM792-YB hardware 
bootstrap can also be loaded using the BOOT option. The new monitor 


overlays the RSTS/E initialization code. 


The RSTS/E system disk can be dismounted if the drive is needed 
for the system to be loaded. The initialization code continues run- 
ning when the system disk is removed from the drive. Hence, if a 
different operating system is to be loaded, its system disk can re- 
place the RSTS/E system disk on RK or RP unit @. 


The default device (LINE FEED response to the BOOT DEVICE query) 
is the device on which the RSTS/E system disk is (or was) mounted. 
This is useful when the initialization code is patched using the 
PATCH option (see the example in Section 3.2.2). The PATCH option 
modifies the RSTS.CIL file. To load the altered INIT code into 
memory, the LINE FEED response is used to reboot the RSTS/E system 
disk. 


3.9 LOAD OPTION - LOADING STAND-ALONE PROGRAMS 


The LOAD option provides a mechanism for loading and executing 
stand-alone programs from the RSTS.CIL file. The DEC supplied pro- 
gram which currently can be included in the CIL is ROLLIN. The option 
is invoked by typing LOAD or LO in response to the OPTION query. The 
option then asks for the name of the program to load. A table of 
loadable programs will be printed if the RETURN key is typed in 
response to the LOAD PROGRAM guery as shown in the example below. 


OPTION: LOAD 
LORD FROGRAM: 

TABLE OF LOACRELE PROGRAMS: 

NAME IDENT LOAG Slee TRANSFER 
ROLLIN War AALHe Bsbers AALSse 
PLEASE ENTER NAME OF PROGRAM TO LOAD: ROLLIN 


ROLLIN Var 
3 al 
If the program to be loaded has an odd transfer address’, the 


following message is printed. 


THE TRANSFER ADDRESS OF THE SPECIFIED PROGRAM IS ODD. 
PLEASE ENTER A NEW (EVEN) TRANSFER ADDRESS OR TYPE 
CONTROL/C TO ABORT PROGRAM LOAD, NEW TRANSFER ADDRESS? 


“Programs assembled or linked without specifying a transfer address 


are given a default transfer address of 000001. This is an odd 
address. 


The PDP-11 computer traps to an error vector if an odd (byte) 
address is specified. Therefore, the user types an even (word) 
octal address at which the program is to be started or types the 
CONTROL key and C key combination simultaneously (CTRL/C) to abort 
the LOAD operation. 


If the new transfer address typed is odd, the following message 
is printed and INIT returns to the OPTION query. 


ILLEGAL NEW TRANSFER ADDRESS SPECIFIED 
OPTION: 


If the transfer address entered is even, the system searches 
for the specified program, loads it into memory, and starts execu- 
tion. When execution of the stand-alone program has completed, 
RSTS/E can be restored by following the applicable bootstrap proce- 
section 5/243).< 
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CHAPTER 4 


SYSTEM GENERATION: BUILDING SYSTEM LIBRARY FILES AND 
CREATING USER ACCOUNTS 


The system generation procedures continue with the system 
manager building the system library files and creating user accounts. 
The DSKINT initialization option creates the system library 
account [1,2] on the system disk. The BUILD program is used under 
time sharing to create the system library files. Tailored text 
and message files are created with PIP or EDIT and user accounts are 
created with REACT. 


When time sharing operations start, the monitor sets up job l 
under account [1,2] and attempts to run the INIT system program. 
Since no programs initially exist in account [1,2], the monitor 
generates the CAN'T FIND FILE OR ACCOUNT error and prints the READY 
message. The console terminal (KB@:) is at BASIC-PLUS command 


level and job 1 is active as if a user had logged into the system. 


With the console terminal at command level, a Single command is 
typed to run BUILD from the medium on which the RSTS/E system library 
files are stored. Once started, the BUILD program runs detached, 
reads commands from a control file, and executes those commands at 
the console terminal. Upon completion, the BUILD program reattaches 
job 1 to the console keyboard. 


The RSTS/E software contains the three control files listed 
and described below. | 


BUILD.CTL Builds a general system library 
usable on all systems. 


SPLER.CTL Builds files executable only on 


a system with a SWAP MAX value 
larger than 8K words. 


4-1 March 1975 


RJ2789.CTL Builds‘a file executable only 
on systems having the RSTS/2789 
optional software. 


The BUILD program must be run once for each set of files required. 
Section 4.1 describes the files created by each control file and 
Section 4.2 describes the procedures to run BUILD from the three 
types of media. The system programs built by these procedures are 


documented in Chapter 4 of the RSTS-11 System User's Guide and in 


Chapter 6 of this guide. The system manager can remove from the 
RSTS-11 System User's Guide descriptions of programs he does not 
wish to be run on the system. The RJ2789 program is described in 
the RSTS/E RJ2788 User's Guide. A complete list of the documents 


and order numbers is in the Preface of this document. 


After the appropriate files are built, several ASCII text and 
message files must be created. The procedures to do this are given 
in Section 4.3. Finally, the user accounts must be created on the 


system disk. The procedures for this activity are in Section 4.4. 
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4.1 CONTROL FILES FOR THE BUILD PROGRAM 
a ee neat Trelad 


This section describes the Programs and files created by BUILD 
when it executes commands in each control file. 


4.1.1 BUILD.CTL File 


Commands in the BUILD.CTL file create a general system library 
for all systems. The programs and files are listed and described 
in Table 4-1. Procedures to change the sample ASCII text and 
messages are given in Section 4.3. References provided in Table 


4-1 are section numbers in either the RSTS-ll System User's Guide 


(SUG) or this manual (SMG). 


Program or 
File Name 


LOGIN.BAC 
LOGOUT. BAC 


BUILD.BAC 


UTILTY .BAC 


INIT.BAC 


SYSCAT.BAC 


PRIOR.BAC 


TALK. BAC 
ANALYS. BAC 


SYSTAT.BAC 
UMOUNT . BAC 


QUOLST. BAC 


ERRCPY. BAC 


ERRDIS.BAC 


ERRDI1.BAC 


SHUTUP. BAC 


PIP.BAC 


Table 4-1 


BUILD.CTL Programs and Files 


Protection 
(if other 
than <124>) 


Description 
Logs users into system 
Logs user off system 


Builds system library 
files 


System utility program 


Time sharing initiali- 
zation program 


Creates a directory 
listing of accounts on 
a file structured 
device. 

Changes priority, run 
burst, and SWAP MAX 
value. 

Terminal communications 
Crash analysis 

Status reports 

Private disk mounter 
and dismounter 

Lists disk quota and 
usage data for current 


user 


Copies hardware error 
data to a disk file 


Formats data saved by 
ERRCPY.BAC 


Chained to by ERRDIS.BAC 


Performs standard system 
shut down 


Peripheral interchange 
program to transfer files 


(Continued on next page) 


Section 
Reference! 


‘The abbreviation SUG refers to the RSTS-11 System User's Cuide 


and SMG refers to the RSTS/E System Manager's Guide. 
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Table 4-1 (Cont.) 


Protection 

Program or (if other Section 

File Name than <124>) Description Reference! 

FILCOM.BAC Compares ASCII files 

MONEY. BAC System accounting 
program 

GRIPE.BAC <232> User comments program SUG - 4.8 

SMG - 6.8 

REACT.BAC Account creator SMG - 6.4 

TTYSET.BAC <232> Terminal characteristics SUG - 4.5 
setter SMG - 6.7 

PLEASE.BAC <232> Console terminal SMG - 6.16 
request printer 

INUSE.BAC <232> Terminal in use warning SUG - 4.16 

RESEQ. BAC <1g4> BASIC-PLUS line RESEQ.DOC 

is resequencer 

CREF .BAC <1g4> BASIC=-PLUS cross CREF .DOC 
reference program 

START .CTL <69> Sample system start uP SMG - 6.1 
control file 

CRASH.CTL <69> Sample system crash SMG - 6.1 

. recovery control file 

ACCT.SYS <62> Sample system accounts SMG - 6.4.3 
file 

TTYSET.SPD <69> Sample terminal speed SMG - 6.7.1 
control file 

PIP TXT <49> PIP help message SUG - 4.4.2 
text file SMG - 5.1.2 

ERRDIS.HLP <69> Error display program SMG - 6.11.3 
help file 

HELP.TXT . <49> Sample system help SUG - 2.1.4 
message text file SMG - 5.1.2 


(Continued on next page) 


‘The abbreviation SUG refers to the RSTS-11 System User's Guide 
and SMG refers to the RSTS/E System Manager's Guide. 
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Program or 
File Name 


NOTICE. TXT 


RESEQ. DOC 


CREF .DOC 


EDIT.BAC 


EDITCH.BAC 


BACKUP. BAC 


BACKDK.BAC 


ODT .BAC 
DSKINT. BAC 


DOSPIP.BAC 


DIRECT. BAC 


COPY.BAC 


Table 4-1 (Cont.) 


BUILD.CTL Programs and Files 


Protection 
(if other 
than <124>) 


Description 
Sample system notices 
text file 
RESEQ program 


document file 


CREF program document 
file 


DOS/BATCH-11 compatible 
text editor 


Chained to by EDIT.BAC 


System back up (fail 
safe) 


Chained to by 
BACKUP. BAC 


Octal debugging tool 
Initializes disks 
Transfers files froma 
DOS formatted disk to 
a RSTS/E disk 


Disk directory lister 


Copies entire tapes 
and disk cartridges 


Section 
Reference? 


1The abbreviation SUG refers to the RSTS-11 System User's Guide 


and SMG refers to the RSTS/E System Manager's Guide. 
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4.1.2 SPLER.CTL Files 


Commands in the SPLER.CTL file create programs which require a 
eb area larger than 8K words. VT5DPY additionally requires PRINT 
USING software. Table 4-2 describes these programs and gives an 
approximate job size for each. References in Table 4-2 are section 


numbers in either the RSTS-11 System User's Guide (SUG) or this 


guide (SMG). 


To build these files, the system SWAP MAX value must have been 
set large enough when the DEFAULT initialization Option was run. 
If the current job size is too small when BUILD creates a given 
program, the system generates the MAXIMUM CORE EXCEEDED error. After 
the BUILD program terminates, all of the SPLER.CTL files exist in 
the system library. Those program which generated the MAXIMUM CORE 
EXCEEDED error are not runnable and must be deleted to prevent 
further errors. If the queue management and batch facilities are 
not required, delete the programs QUE, SPOOL, BATCH, QUEMAN, and 
CHARS from the library and replace the special version of SHUTUP 
with the version supplied in the BUILD.CTL file set. 


4.1.3 RJ2789.CTL File 


Commands in "the RJ2789.CTL file create the RJ2789.BAC program 
with a protection code of <232>. This file is for use by customers 
who have purchased the RSTS/E 2789 software. package and have 
included the appropriate software in the RSTS/E system. The program 
is described in the RSTS/E 2789 User's Guide. 
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Table 4-2 
SPLER.CTL Programs and Files 


. Protection 
Program or} (if other 
File Name |than <124>) 


Section 
Reference! 


Description 


CHARS.BAC Creates the character 


SMG - App. E 
generation file 


QUE.BAC Creates requests for SUG ~ 4.11 
spooling programs 

QUEMAN. BAC Queue manager SMG ~ 6.19 

SPOOL.BAC Line printer spooling SMG - 6.19 
program 

BATCH. BAC Batch control spooling SUG - 4.12 


program SMG - 6.19.3 


RUNOFF . BAC Document formatting pro- 


gram 


RUNOFF .DOC 
and RUNOFF 


USER'S GUIDE 


VT5DPY. BAC System status display SMG - 6.13 
on VT#5 

SHUTUP. BAC Performs standard sys- SMG - 6.2 
tem shut down and ter- 
minates spooling opera- 
tions automatically 

ERRDIS.BAC Special version of SMG - 6.11 
ERRDIS not requiring 
chain module ERRDI1. 
BAC 

START .CTL Special version of SMG - 6.1 
START.CTL for systems 
with spooling 

CRASH.CTL Special version of SMG - 6.2 

. CRASH.CTL for systems 

with spooling 

RUNOFF . DOC Explains use of sample See RUNOFF. 
file RUNOFF.RNO BAC 

RUNOFF. RNO Sample RUNOFF text See RUNOFF. 
file DOC 


IThe abbreviation SUG refers to the RSTS-11 System User's Guide and 
SMG refers to the RSTS/E System Manager's atte. 
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4.2 STARTING TIME SHARING TO BUILD THE LIBRARY 
NS 


After the DEFAULT option described in Section 
type START in response to the OPTION query to begin time sharing. 


1a) 
e 


executed, 


U 
fae 
0) 


The following sample dialog shows the procedures. 


OPTION: START 

JOB OR SWAP MAX CHANGES? <LF> <LF> denotes typing the 
ANY MEMORY ALLOCATION CHANGES? <LF> LINE FEED key. 

CRASH DUMP? <LF> 


DD-MMM-YY? 28-AUG-74 
HH:MM? 6:55 


CAN'T FIND FILE OR ACCOUNT 
PROGRAM LOST — SORRY 


READY 


The remaining steps depend upon the medium on which the RSTS/E soft- 
ware is stored. For the magtape procedure, go to Section 4.2.1; for 
disk cartridge, go to Section 4.2.2; and for DECtape, go to Section 
4.2.3. 
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4.2.1 Building the System Library from Magtape 


Perform the following steps: 


Ensure that the write enable ring is removed from the 
reel labelled DEC-~11-ORSLA-C-MA7 (7-track) or DEC-11l- 
ORSLA-C-MA9 (9-track), SYSTEM LIBRARY & RELIABILITY 
TAPE. 


Mount this tape on unit @. Ensure that no other 
drive is selected to 9. 


Ensure that the FILE PROT indicator is on. 


Position the tape at its load point. (The LD PT 
indicator comes on.) 


Set the ON-LINE/OFF-LINE switch to its ON-LINE 
position. Ensure that the READY indicator comes 


on. 


yer ee ee | Building the General System Library, BUILD.CTL ~- Users on 


all systems must execute the commands from the BUILD.CTL file. Type 
the following command to execute the BUILD program from either TU1g 
or TU16 magtape. 


RUN MT@:BUILDS 
BUILD runs and prints the following lines: 


SYSTEM BUILDER 
SYSTEM BUILD? YES 
LD DEVICE? MTg 


Type YES in response to the SYSTEM BUILD question and type MT (omit 
the colon) in response to the subsequent SYSTEM BUILD DEVICE question. 
The BUILD program begins executing commands in the BUILD.CTL file. 


NOTE 


If any errors occur in reading the magtape, 
retry the procedure on another drive. If 
no other drive is available, either request 
Field Service to align the heads on the 
drive or obtain a new magtape. 
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The console printout of the entire procedure is shown below. 


RUN MTG: BUILDS 

SYSTEM BUILDER 

SYSTEM BUILD? YES 

SYSTEM BUILD DEVICE? MT@ 
OLD MTG@:¢LOGIN 

COMPILE S¥@:LOGIN 

CHAIN “MT@:$BUILE’ 9266 


READY 
READY 
READY 


“C 

HELLO 

RSTS ¥VOSC-@1 SYSTEM TEST JOE 2 KEG 2I-JAN-?FS B4:58 FM 
#1i-/é2 

PASSWORD: 

JOBCS3 1 ARE DETACHED UNCER THIS ACCOUNT 

JOB NUMBER TO ATTACH Tot 

1 OTHER USERCS> ARE LOGGED IN UNCER THIS ACCOUNT 


REALS 
aed BUILD CTL - STANDARD LIBRARY PROGRAMS 
RUN MHT&@: $PRIOR 
“PRIOR? PRIORITY, BURST, MAXIMUM CHANGER 
ENTER ANOTHER JOB NUMBER? 
CURRENT STATISTICS ARE: 
-§ PRIORITY 


& RUN BURST 
tek SIZE MAXIMUM 
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ANS CHANGES? YES 

CHANGE FRIGRITY? NO 

CHANGE RUN BURST? NO 

CHANGE SIZE MAXIMUM? YES 
CHANGE IT Ta? ¢ 


CURRENT STATISTICS ARE: 


-& PRIORITY 
é& RUN BURST 
8K SIGE MAXIMUM 


ANS CHANGES? NO 


READY 
OLD MTG: 
READY 
COMPILE 
READY 
OLO MTG@: 
REAGY 
COMPILE 
READY 
CLO MTG: 
READY 
COMPILE 
READY 
OLD MT@: 
READY 
COMPILE 
READY 
OLD MTG: 
READY 
COMPILE 
READY 
OLD MT@: 
READY 
COMPILE 
READY 
OLD MT@: 
READY 
COMPILE 
READY 
OLD MT@: 
READY 
COMPILE 
READY 
COLO MTG: 
RERDY 
COMPILE 
READY 
OLD MT@: 
READY 
COMPILE 
READY 
OLD MT@: 
READY 
COMPILE 
READY 
COLO MTG: 
READY 
COMPILE 
READY 


FBUILE 
SY@: BUILD 
LOGOUT 
S¥@: LOGOUT 
#UTILTY 
SYa@:UTILTY 
FINIT 

SVG: INIT 
FoYSCAT 
SYA: SYSCAT 
$PRIGR 
SYG@:FRIGR 
$TALK 

SY@: TALK 
SANALYS 
SY@: ANALYS 


$oYSTAT 


SYG@: SYSTAT CHa 


SUMOUNT 
S¥8: UMOUNT 
$QUCLST 
SY@: GUOLST 
SERRCFY 


SY@: ERRCFEY 
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OLO MTG@: 


REALS 
COMPILE 


READY 


OLG MT@: 


READY 
COMPILE 
READY 


OLD NTG@: 


READY 
COMPILE 
READY 


OLD MTG: 


READY 


rmwmATri 
Lore Toe 


READY 


OLD MTG: 


READY 
COMPILE 
READY 


OLD MTG: 


READY 
COMPILE 
REAGY 


OLO MTG: 


READY 
COMPILE 
READY 


CLG MT@: 


READY 
COMPILE 
READY 


CLO MT&@: 


READY 
COMPILE 
READY 


OLO MTG: 


REACY 
COMPILE 
READY 


OLD MT@: 


READY 
COMPILE 
READY 


OLO MTG@: 


READY 
COMPILE 
FEADY 


OLO MT@: 


READY 
COMPILE 
READY 


OLD MTG: 


READY 
COMPILE 
READY 


OLD MTG@: 


READY! 
COMPILE 
READY 


SERRDIS 
SY@ ERRDIS 
$ERROI4 
SVG: ERRDI4 
FERRCRS 
SY@: ERRCRS 


$SHUTUP 


SYa:EDITC4@> 
FECITCH 
SY@:EDITCHC4a> 
BACKUP 

SY'@: BACKUP 
FBACK DE 

SY@Q: BACK OK 
$O0T 

SY: OT 

SP IF 

SVG: PIPC4 a> 
DSK INT 

SY@: OSEINT 
f0OSPIF 

SY: COSPIPS4 G2 
SCI RECT 

SVG: GIRECT 
$COFY! 

SY: COPY <4a> 
$FILCOM 


SYS: FILCOM<C46> 
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COLO MTG: 
READY 
COMPILE 
READY 
OLD MTG: 
READY 
COMPILE 
READY 
OLD MT@: 
READY 
COMPILE 
READY 
OLD MT@: 
READY 
COMPILE 
READY 
CLO MTG: 
READY 
COMPILE 
READY 
OLO MTa@: 
READY 
COMPILE 
READY 
CLO MTQ@: 
READY 
COMPILE 
READY 
OLO MTG@: 
READY 
COMPILE 
READY 


RUN PIP 


CVE: 


Sy: 


Svea: 


ova: 


SW: 


SVG: 


SVG: 


SYG@: 


€MONEY 


MONEY Cd Gt? 


GRIPE 


GRIFE 


REACT 


REACT 


STTYSET 


TTYSET 


$PLEASE 


PLEASE 


$INUSE 


INLISE 


#RESEG 


RPESEQC46> 


$CREF 


CREF C46@> 


PIP - RSTS V@S5C-@1 SYSTEM TEST 


#SY@: 
#SY@:HELF 

#570: START 
#578: CRASH 
#S@: ACCT 

#5YO:TTYSET. 
#SY@:PIP 
#SY@:ERRDIS. 
#SY@:RESEG@ 
#576: CREF 

#56: BACKUF. 
#=BACKUP. 


NOTICE. 


ETE 
CTL 
oh 2) 


TRTC4@>CMTE: 
. TRTIC4O>CNTS 
CMTGa: 
CMT@: 
CMTa: 
CMTG: 
. TRIC4O>CMTE: 
CMTG: 
. DOCK 4OSCMTE: 
. COCK4O>CNTE: 
TRIC4O> CMTE: 


SPD 


HLP 


: HELF 


#=BACKDK, 
#=DIRECT. 


#=TALK 


#=SYSTAT. 
#=UMOGUNT. 
#=QUOLST. 


#=GRIFE 


#=TTYSET. 
#=FLEASE. 


#=INUSE 
#°C 


READY 


BACC2Z2>/RE 
BACC222>/RE 
BACC222>/7RE 
. BACL232>/RE 
BACC222>/RE 
BACC2E2>/RE 
BACC2Z2>/RE 
. BACK232>/RE 
BACC2z2>/RE 
BACC222>/RE 
. BACC2E2>/RE 


RUN UTILTY 


TUTE Ty 


SYSTEM UTILITY 
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NOTICE. 


START 
CRASH 
ACCT 

TTYSET. 
PIP 
ERRDIS, 
RESEG 
CREF 


THTE“FA 


_TRTE/FA 
CTLEFA 
_CTLE-FA 
_ SYSE/FA 


SPCE/FA 


. TATEAFA 


HLF ¢“FA 


 DOCEAFA 
DOC FA 


SEACKUF. TXT/FA 


PROGRAM 


? LOGINS 
2 ERIT. 


READY 
ae 

READY 
HELLO 


RSTS ¥V@5C-G1 SYSTEM TEST JOB @ [41.2] KEG 25-JAN-75 as os 
JOBCS) 1 ARE DETACHED UNDER THIS ACCOUNT 

JOB NUMBER TO ATTACH To? 14 

ATTACHING TO JOB 4 


BUILD COMPLETE 


RERGY 


Execution of the commands in the BUILD.CTL file takes between 25 
and 35 minutes. The tape rewinds several times at the beginning of 
the procedure but does not rewind after the statement OLD MT@{:LOGOUTS. 
Multiple copies of some programs are on the tape to reduce the number 
of rewinds required. 


The end of execution is signalled by the messages BUILD COMPLETE 
and READY. Do not rewind or move the tape in any way. If the user is 
not including files from the SPLER.CTL and RJ278@.CTL file sets on his 
system, he need not build any more files and can proceed to Section 
4.3 to create the ASCII text and message files. Proceed to Section 
4.2.1.2 to build the spooling programs and files or skip to Section 
4.2.1.3 to build the RJ278f program. 
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4.2.1.2 Building the Large Programs, SPLER.CTL - Building the pro- 


grams from the SPLER.CTL file requires a user job area larger than 8K 
words as described in Section 4.1.2. To continue building the library, 
leave the magtape at its current position and type the following com- 
mand. 


RUN $BUILD 


If the magtape is moved, the system rewinds the Magtape before search- 
ing for the first file (SPLER.CTL). The above command runs the BUILD 
program from the system disk and leaves the tape at its current posi- 
tion. 


The program prints the following two lines. 


SYSTEM BUILDER 
SYSTEM BUILD? NO 


Type NO in answer to the SYSTEM BUILD question. BUILD continues with 
the following questions. 


AUXILIARY BUILD DEVICE? mMTg 
CONTROL FILE IS? SPLER.CTL$ 


Type MT@ (omit the colon) as the device and type SPLER.CTLS$ to specify 
the correct control file. BUILD begins executing the commands in the 
file SPLER.CTL. The complete console printout of the entire procedure 
is shown below. 


RUN $BUILE 

SYSTEM BUILDER 

SYSTEM BUILO? NO 

AUMILIARY BUILD CEVICE? MTG@ 

CONTROL FILE IS? SPLER. CTL# 

“C 

HELLO 

RSTS V@SC-G@1 SYSTEM TEST JOR 2 KEG S5-JAN-PS @2: 26 
#i-’é . 

PASSWORD: 

JOBCS3 1 ARE CETACHED UNCER THIS ACCOLINT 


JOB NUMBER TO ATTACH TO? 
1 OTHER USERCS® ARE LOGGED IN UNCER THIS ACCOLINT 


REAGY 
OLE MT@: CHARS 
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REACY © 

COMPILE StYa&- CHARS 
REALLY 

FUM CHARS 

READY 

OLG MTG: €QueE 

REAGY 

COMPILE SY@: Que 
RERDY 

OLE MTG: €GUEMAN 
READY 

COMPILE SG: GUEMAN 
READY 

OLE MNT@:-€SPOQO0L 
REALS! 

COMPILE SY¥@: SPOOL 
PEARDY 

OLG NT&:€BATCH 
READY 

COMPILE SG: BATCH 
READY 

OLo MTG: €RUNOFF 
REALY' 

COMPILE SY@: RUNCFE 
READY 

OLG NTG@:S¥VTSOPY 
READY 

COMPILE SV@-YTSOPY 
READY 

OLO MT@:-$SHUTUP. SEL 
READY 

COMPILE SY@:SHUTUF 
READY 

OLE: MTG: $ERRDIS. SPL 
READY! 

COMPILE SY@:ERRDIS 
READY 
KILL “ERRDI4. BAC" 
READY 


RUN $PIP 

PIP - RSTS V@SC-@4 SYSTEM TEST 
#SY@:START . CTL © MT@: €STARTL. CTL 
#SYO: CRASH . CTL © MT@: $CRASHL. CTL 
#S7@:RUNOFF. DOCC46>¢ MTG: €RUNOFF, Doc: 
#576:RUNOFF. RNO<46>¢ MTG: RUNOFF. RNG 
#=QUE .BACCEzes “RE 

#=RUNOFF. BACC222> RE 

#=VTSCPY. BACCZEe> PRE 

#°C 


READY 

HELLO 

RSTS V@SC-@1 SYSTEM TEST JOE 2 [4,21] KEG 
JOBCS> 1 ARE DETACHEC UNDER THIS ACCOUNT 
JOE NUMBER TO ATTACH To? 4 

ATTACHING TQ JOB 4 

BUILD COMPLETE 


READY 


25- 


JAN-7S 


G2: 


44 
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Completion of the procedure is signalled by the BUILD COMPLETE 
message. To build the RJ278@ program, proceed to Section 4.2.1.3; 
otherwise, proceed to Section 4.3 to create the ASCII text and mes- 
sage files. 


4.2.1.3 Building the RJ2789 Program, RJ2788.CTL - To build the RJ2789 


program, run BUILD from disk again and specify the RJ2789.CTL file 

as shown in the following sample printout. This procedure can be per- 
formed only if the system includes the RSTS/278@ software and the job 
area is at least 1K words. 


RUN BUILD - 
SYSTEM BUILDER 

SYSTEM BUILD? NO 

AUXILIARY BUILD DEVICE? MT@ 
CONTROL FILE IS? RJ2F8G. CTL 
ac 

HELLO 


RSTS Y@SC-@ SYSTEM TEST JOR = KEG 2S-JAN-FS @2:46 
#4-e?2 

PASSWORD: 

JOBCS® 1 ARE DETACHED UNCER THIS ACCOLINT 


READY 
Denkokiook RISER CTL - RIZPEG PROGRAM 


OLD MTG@:$RJ2786 

READY 

COMPILE SY@:RJ2786@ 

READY 

RUN $PIP 

PIP -RSTS V@SC-@1 SYSTEM TEST 
#=RJ2780. BACCeze>/7RE 

#°C 


READY 

HELLO 

RSTS VY@SC-G@41 SYSTEM TEST JOE 1 (C4.2¢2 KEG 2@5-JAN-7S @e-4e 
JOBCS) 1 ARE DETECHED UNDER THIS ACCOUNT 
JOB NUMBER TO ATTACH TO? 4 

RTTACHING Ta JQE 1 

BUILD COMPLETE 

READY 


The SPLER build procedure takes approximately 15 minutes. The tape 
does not rewind. 
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The RJ2788 procedure takes approximately two minutes. 


Completion of the procedure is signalled by the BUILD COMPLETE 


message. Proceed to Section 4.3 to create the ASCII text and message 


files. 
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4.2.2 Building the System Library from Disk Cartridge 


Perform the following steps. 


Mount the copy of the system library disk cartridge 


labelled DEC-11-ORSLA-C-HA SYSTEM LIBRARY AND RELIABILITY 
DECPACK on a free unit. 


Place the LOAD/RUN switch on the drive to its RUN 


position and ensure that the READY indicator comes 
on. 


Depress the WR PROT switch so that the WR PROT in- 
dicator goes off. 


At this point, the user must type in the following BASIC-PLUS program 
to logically mount the disk cartridge on the system. First, type the 
NEW MOUNT command to clear memory, after which the system prints READY. 
After entering the program, type the RUNNH command to execute it. 


NOTE 


When entering the statement at line num- 
ber 58, replace <UNIT NUMBER> with the 
number of the drive being used. For ex- 
ample, if drive 1 is used, type the fol- 
lowing. 


50 M%(25%) = 1 


The entire procedure is as follows. 


NEW MOUNT 

READY 

16 CIM Mecs@es 

é CHANGE SYSCCHRE CER +CHRE(C-1425+"SYSLIB" > TO ME 
' GET THE PACK IC IN RADIX-S@ 

=@ MecBe 2 =c6n 2 MaACLAO=6x > MatCeea=ze 

46 MecseoS@0 > MACSSR=68R 5 MeC242)=75% 

3G Macesn=CUNIT NUMBERS 
' REPLACE <UNIT NUMBERS WITH ACTUAL UNIT CN 
' WHICH CISK IS RUNNING. 

66 Mat 26n2=2552 
' SET UP FOR THE MOUNT S'S FLUNCTION 

r@ CHANGE Me To M¢ 

ea ME=SVSCMs) 
' MOUNT THE GISK 

96 END 

RUNNH 

READY 
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If any errors occur, perform the following recovery procedures. 


a) Ensure that the drive unit is READY and is write 
enabled. 


b) Type the LISTNH command and check each line of the 
program to ensure each is exactly correct. For more 
information on inputting and editing BASIC-PLUS pro- 
grams, see Sections 2.2.2 through 2.2.5 of the RSTS-11 


System User's Guide. 


If no errors are found by performing steps a and b above, retry the 
entire procedure several times. If possible, try different drive 
units and replace line 50 with the proper unit number. If the error 
persists, the drive heads may require alignment. 


4.2.2.1 Building the General System Library, BUILD.CTL - The BUILD.CTL 


file must be executed on all systems. For the purposes of example, 
drive unit 1 is used in all commands. Wherever DKl appears in the 
examples, substitute the device designator of the drive unit on which 
the disk cartridge is mounted. Type the following command to run the 


BUILD program from the proper disk cartridge. 
RUN DK1: BUILDS 


BUILD prints the following lines: 


SYSTEM BUILDER 
SYSTEM BUILD? _YES 
SYSTEM BUILD DEVICE? DK1. 


Type YES in answer to the SYSTEM BUILD question and type the proper 
device designator (omit the colon) to specify the drive unit in re- 
sponse to the SYSTEM BUILD DEVICE question. The unit number must be 
included since DK alone refers to the system device and DK@ refers to 
unit @ of the RK drives. The BUILD program begins executing commands 
in the BUILD.CTL file. The printout for the program and the guidelines 
for completion time are the same as that given in Section 4.2.1.1 ex- 
cept that MT§ is replaced by the disk drive designator. Upon comple- 
tion of the procedure, proceed to Section 4.2.2.2 to build spooling 
library programs, to Section 4.2.2.3 to build the RJ278f program, or 
to Section 4.3 to create the ASCII text and message files. 
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4.2.2.2 Building the Large Programs, SPLER.CTL - Building the pro- 


grams from the SPLER.CTL file requires a user job area larger than 
8K words as described in Section 4.1.2. To continue building the 
library, type the following command. 


RUN $BUILD 
The program prints the following lines. 


SYSTEM BUILDER 
SYSTEM BUILD? NO 


Type NO in answer to the SYSTEM BUILD question, after which BUILD 
prints, in turn, the following questions. 


AUXILIARY BUILD DEVICE? DK1 
CONTROL FILE IS? SPLER.CTL$ 


Type the proper device designator (omit the colon) and type SPLER.CTLS$ 
to specify the correct control file. BUILD begins executing commands 
in the file and prints messages similar to those given in Section 4.2.1.2. 


When the procedure is completed, proceed to-Section 4.2.2.3 to 
build the RJ278# program or to Section 4.3 to create the ASCII text 
and message files. 


4.2.2.3 Building the RJ278f Program, RJ2789.CTL - To build the RJ2789 


program, run BUILD again, specify the proper auxiliary device, and 
specify RJ2788.CTL as the control file. This procedure must be per- 
formed if the system includes the RSTS/278f software. The job area 
must be at least 19K words. The entire procedure is similar to that 
shown in the sample printout of Section 4.2.1.3 except that the proper 
device designator replaces MT#. Upon completion, proceed to Section 
4.3 to create the ASCII text and message files. 
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4.2.3 Building the System Library from DECtape 


Perform the following steps: 


Mount the DECtape reel labellee DEC-11-ORSCA-C-UAI1, 
SYSTEM LIBRARY TAPE, on drive unit @. 


Mount DECtape reel labelled DEC-11-ORSCA-C-UA2, 
SYSTEM LIBRARY TAPE, on drive unit l. 


Set the WRITE ENABLE/WRITE LOCK switch on drive @ 
and drive 1 to its WRITE LOCK position. 


Set the REMOTE/OFF/LOCAL switch on drive @ and 
drive 1 to its REMOTE position. 


The tape mounted on unit # contains BUILD.CTL. The tape mounted on 
unit 1 contains the SPLER.CTL and RJ2788.CTL files. Ensure that the 
correct tapes are mounted before proceeding. 


4.2.3.1 Building the General System Library, BUILD.CTL - The BUILD.CTL 


file must be executed on all systems. Type the following command to 
execute the BUILD program from DECtape. 


RUN DT@:BUILD 


BUILD runs from the DECtape and prints the following lines: 


SYSTEM BUILDER 
SYSTEM BUILD? YES 
SYSTEM BUILD DEVICE? DTg 


Type YES in response to the SYSTEM BUILD question and type DTS (omit 
the colon) in response to the subsequent SYSTEM BUILD DEVICE question. 
The BUILD program begins executing commands from the BUILD.CTL file. 
The entire procedure takes approximately 45 minutes. The printout for 
the program is similar to that shown for Magtape in Section 4.2.1.1 


Upon completion of the procedure, BUILD prints the BUILD COMPLETE 
and READY messages. Go to Section. 4.2.3.2 to build spooling library 
programs, to Section 4.2.3.3 to build the RJ278f programs, or to Sec- 
tion 4.3 to create ASCII text and message files. 
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4.2.3.2 Building the Large Programs, SPLER.CTL - Building the programs 


from the SPLER.CTL file requires a user job area larger than 8K words 
as described in Section 4.1.2. To continue the build procedure, use 
the system library DECtape mounted on unit 1. 


Type the following command to start the procedure. 


RUN $BUILD 


BUILD prints the following lines: 


SYSTEM BUILDER 
SYSTEM BUILD? NO 


Type NO in response to the SYSTEM BUILD question, after which BUILD 
prints, in turn, the following questions. 


AUXILIARY BUILD DEVICE? DT1 
CONTROL FILE IS? SPLER.CTL 


Type DT1 (omit the colon) as the device designator and type SPLER.CTL 
to specify the correct control file. BUILD runs and prints messages 
similar to those shown in Section 4.2.1.2 for magtape. The entire pro- 
cedure takes approximately 25 minutes. 


When the BUILD COMPLETE and READY messages appear, proceed to Sec- 
tion 4.2.3.3 to build the RJ278@ program or to Section 4.3 to create 
the ASCII text and message files. 


4.2.3.3 Building the RJ2789 Program, RJ2789.CTL - Note that the RJ2789 


program must be installed only if the system includes the RSTS/2789 
software. The job area must be at least 19K words. 


Execute the BUILD program again as described in Section 4.2.3.2 
but type RJ278f.CTL to specify the control file. The complete proce- 
dure is summarized in the following sample printout. 


RUN $BUILD 

SYSTEM BUILD 

SYSTEM BUILDER? NO 
AUXILIARY BUILD DEVICE? DT1l 
CONTROL FILE IS? RJ278@.CTL 


75 
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BUILD runs and prints messages similar to those shown for magtape in 
Section #22123. The procedure takes only a few minutes. When the 
BUILD COMPLETE and READY messages appear, proceed to Section 4.3 to 
create the ASCII text and message files. 
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4.3 CREATING THE ASCII TEXT AND MESSAGE FILES 
— 


After the BUILD program terminates, remove the tape or disk car- 
tridge containing the system library files and ensure that it is 
stored in a safe place with the remainder of the RSTS/E kit. 


NOTE 


For disk cartridge distribution, run the 
UTILTY program and execute the DISMOUNT 
command to dismount the system library 
cartridge. 


At this point in the process of building the system library, run the 
PIP system program and create the required ASCII text files. (For 
information concerning the use of PIP, refer to Section 4.4 of the 
RSTS-11 System User's Guide.) The subsequent sections describe the 
procedures to follow when building the ASCII text files and contain 
references to further descriptions of the use and contents of the files. 
Editing conventions for the use of the RUBOUT key and CTRL/U as de- 


scribed in Section 2.2.3 of the RSTS-1] System User's Guide apply when 


using the PIP system program. 


4.3.1 System Message File NOTICE.TxT 


The file NOTICE.TXT is printed when a user is successfully logged 
into the system as described in Section 2.1.2 of the RSTS-11 System 
User's Guide. In this manner, the system manager can relay to the 
user information concerning operation of the installation or changes 
or additions to the system. Prior to creating his own NOTICE.TXT file, 
the system manager can print the sample file in the library on the 
console printer. 


RUN PIP 

PIP - RSTS V@5C-61 SYSTEM #889 
#KB: /FA<NOTICE.TXT 

WELCOME TO RSTS/E TIME SHARING 

# 
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A tailored NOTICE.TXT file can be created ana can replace the sample 
file by imitating the following sample procedure. 


#SY@:NOTICE .TXT<4f><KB:/FA 
WELCOME TO RSTS/E SYSTEM #889 
HOURS OF OPERATION ARE: 


MON-FRI £888 TO 172% HOURS 
SAT-SUN ON REQUEST 


TRANSMIT USER COMMENTS VIA THE GRIPE 
SYSTEM PROGRAM 
4Z 7 


i 
Tr 


The +Z at the end of the text file is necessary. It is the result of 
typing the CTRL/Z' combination and signals the end of the ASCII text, 
closes the file properly and returns control to PIP as indicated by 
the # character being printed again. The System manager can update 
the file as needed. 


Ae sa.2 System Help File HELP.TXT 


The file HELP.TXT is printed when a user types HELP at a logged- 
out terminal as described in Section 2.1.4 of the RSTS-11 System User's 
Guide. The user can print the sample file stored in the system library 
by typing the following command string. (The example assumes that PIP 
is still running from the previous procedures.) 


#KB:/FA<HELP.TXT 

TO GET ON-LINE AND USE RSTS/E, FOLLOW THE 
INSTRUCTIONS FOUND IN CHAPTER > OF THE 
RSTS-11 SYSTEM USER'S GUIDE. 

got SYSTEM USER'S GUIDE. 


If the text is satisfactory, but the system manager wishes to add some 
local information, he can use the append feature of PIP, delete the old 
file and rename the new file. 


#SYQ:NEW.TXT<HELP.TXT,KB:/FA 
CONTACT MR. JONES FOR A PROJECT-PROGRAMMER 
NUMBER AND PASSWORD. 

47 —— 

#HELP.TXT/DE 
#SY0:HELP.TXT<49>=NEW.TXT/RE 


# 


1See the description of control characters in Chapter 3 in the RSTS-11 
System User's Guide and of CTRL/Z in Section 9.5 of the BASIC-PLUS Lan- 


guage Manual. 
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The sample HELP.TXT file can be replaced by using a command string 
similar to the one shown in Section 4.3.1. 


4.3.3 Control Files START.CTL and CRASH.CTL 
eee 


Two control files are required by the INIT system program when- 
ever the RSTS/E system is initialized. The use and content of both 
of these files are explained in Section 6.1. The procedures described 
here show how to print the sample files and how to replace the sample 
files with versions created to suit the needs of the local installa- 
tion. 


It is essential that these files contain the information required 
to properly initialize the system for time sharing Operations. Before 
the system manager attempts to modify or replace the contents of the 
example files, it is highly recommended that he thoroughly familiarize 
himself with the concepts presented in Section 6.1. 


#KB:/FA<START.CTL, CRASH.CTL 
(Both files are printed.) 
#SY@:START.CTL<KB:/FA 
(Type new version.) 


#SY@:CRASH.CTL<KB:/FA/UP 
(Type new version.) 


As a result of following the above procedures, the sample files in the 


system library are revlaced by versions the user enters. 


4.3.4 Terminal Speed Characteristics File TTYSET.SPD 


The system manager must create the terminal speed characteristics 
file TTYSET.SPD. Its use and contents are explained in Section 6.7.1. 
An entry in TTYSET.SPD must be created for each local or remote line 
which allows a variable baud rate. The following sample dialogue shows 
how to print the sample file in the library and how to replace the 
sample file with the new version. 


#KB: /FA<TTYSET.SPD 
*, (The sample file is printed.) 
#SY%:TTYSET.SPD<KB:/FA 
(Type new version) 
£2 
# 
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As a result of following the above procedure, the sample file in the 
system library is replaced by the new version. 


4.3.5 Standard Account File ACCT.SyYsS 
2 a te ACL ote 


AS a convenience, the REACT system program is designed to create a 
large number of user accounts automatically. To accomplish this, 
the system manager must create the ACCT.SYS file in the system li- 
brary. The contents of the ACCT.SYS file are explained in Section 
6.4.3. A sample of ACCT.SYS is created by the BUILD program. This 
sample file can be printed and replaced by performing the following 
procedures. (It is suggested that, at this time, the system manager 
make entries in ACCT.SYS to create a privileged and a non-privileged 
account for himself.) 


#KB:/FPA<ACCT.SYS 

(fhe sample file is printed.) 
#SY@:ACCT.SYS<KB:/FA 

(Type new version.) 


#tZ 


READY 


The new version of ACCT.SYS replaces the sample ACCT.SYS in the system 
library and the PIP system program run is terminated. Proceed to 
Section 4.4 to create the user accounts. 
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4.4 CREATING USER ACCOUNTS 
pects et asin Rien cit ca dd 


The system manager can run REACT and use the STANDARD function to 
create the user accounts in the MFD of the system disk. The explana- 
tion of REACT is given in Section 6.4. The following procedures de- 
scribe the method used to create the user accounts from information in 
the ACCT.SYS file. 


RUN REACT 

"REACT' SYSTEM ACCOUNT MANAGER 

FUNCTION? STANDARD 

ALL ACCOUNTS IN $ACCT.SYS ARE NOW ENTERED 
FUNCTION? +Z 

READY 


REACT prints an identification message and a request for a function. 
‘Type STANDARD or S and the REACT program creates user accounts from 
information in the ACCT.SYS file. When the standard function is com- 
pleted, an advisory message is printed and the FUNCTION request re- 
printed. Type CTRL/Z (+Z) to terminate REACT. 


At this point, the system disk is built and the RSTS/E system 
is fully operational. It is suggested that the system manager shut 
down the system as described in Section 6.2 and restart it to test 
the new START.CTL file. 
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¥, SYSTEM ACCOUNTS, AND PRIVILEGE 
This chapter describes halt, bootstrap and restart procedures, 


system accounts, and privilege program and account status on RSTS/E. 


5.1 HALTING THE RSTS/E SYSTEM 


A halt in the RSTS/E system is caused by an orderly occurrence 
of events or by randomly setting the CPU console HALT/ENABLE switch 
to its HALT position. The PDP-11/45 is considered in a halt state 
when both the RUN and PAUSE indicators on the CPU console panel are 
not lit. Otherwise, the CPU is running. For the PDP-11/4f, consult 
the following chart to determine the state of the CPU based on the 
condition of the Console Status Lights. 


RUN CONSOLE 
light light Meaning 


The SHUTUP program described in Section 6.2 shuts down the RSTS/E 
system in an orderly fashion. SHUTUP eventually halts the CPU at ad- 
dress 54. The program ensures that all files are properly closed and 
that system accounting information is accurately updated. The halt 
leaves the program counter loaded in such a fashion that depressing 
the CONT switch on the CPU console panel causes the RSTS/E initializa- 
tion code to be bootstrapped into memory from the RSTS.CIL file stored 
on the system disk. 


CPU is powered down or bus is hung. 
Impossible or bus is hung 


CPU is running 
CPU is halted 
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Halting RSTS/E by moving the HALT/ENABLE switch on the CEU con- 
sole panel to its HALT position is dangerous. Clean-up operations 
may not be completed; disk storage allocation tables and file direc- 
tories may be left in obsolete states; file data can consequently be- 
come corrupted; and accounting information may be lost. The only way 
to recover from such a disorderly halt and to salvage possible vital 
file information is to raise the HALT/ENABLE switch back to its ENABLE 
position before any other action is taken, to depress the CONT switch, 
and thereby to return the RSTS/E system to the state in which it was 
before the random halt occurred. | 


5.2 STARTING UP RSTS/E: BOOTSTRAPPING RSTS/E INTO MEMORY 
ee NEY EUR 


Starting up RSTS/E is a two step operation. The first step re- 
quires loading the RSTS/E initialization code into memory and the sec- 
ond step involves using one of the RSTS/E initialization options. 

This section describes the ways that the RSTS/E disk can be boot- 
strapped into memory. Chapter 3 describes and explains the RSTS/E 
initialization options. 


The initialization code in RSTS/E exists in the system file 
RSTS.CIL on the system disk. The code is once-only code, which is 
loaded into the lower 28K words of memory and overlaid after its exe- 
cution by system and user programs. The following sections describe 
the ways that initialization code can be bootstrapped into memory. 


Beak Bootstrapping RSTS/E via a Hardware Bootstrap Loader 


The procedures to follow when bootstrapping RSTS/E depend on the 
type of hardware bootstrap loader and the type of disk used as the 
system device. The following steps explain the procedure. 


a) Make sure that the system disk is physically mounted on 
disk unit @. (This does not apply if the system disk 
is an RF type disk.) 


b) Make sure that the system disk is READY and is set to 
WRITE ENABLE. 


c) Ensure that the console terminal is on line. 


d) Refer to Appendix F for the proper bootstrap operation. 
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When the initialization code is loaded, it prints the system 
header and installation name followed by the OPTION: message. If 
no messages appear after performing the bootstrap procedure, ensure 
that the console terminal is on line and retry the bootstrap proce- 
dure. If the initialization code prints the message FATAL ERROR 
OCCURRED DURING CILUS PHASE, chances are the system disk is WRITE 
PROTECTED. To recover, write enable the disk and retry the bootstrap 
procedure. 


If the automatic restart facility is to be enabled, set the CPU 
Switch Register to 777777; that is, all switches are in the up posi- 
tion. The automatic restart facility remains enabled as long as the 
CPU Switch Register remains set to 777777. If any switch between 
positions 15 and @ is set to its @ position (that is, to its down 
position), the automatic restart facility is disabled for the duration 


of this condition. 


This method of bootstrapping the initialization code is independ- 
ent of any previous contents of memory and requires only that the sys- 
tem image be the first Core Image Library (CIL) module in the CIL file 
and that a special bootstrap routine reside in the first 256 words of 
the system disk. The RSTS.CIL file can never be moved from its place 
on the system disk. These conditions apply on all RSTS/E systems. 


5.2.2 Bootstrapping RSTS/E After a System Halt 


If the RSTS/E system halts as a result of the SHUTUP program be- 
ing run or as a result of a catastrophic error or system crash, the 
halt address is always 54. The address lights indicate 56 in such a 
case, since the program counter contains the address of the next se- 
quential instruction. (See Section 5.3.1 for a description of catas- 
trophic errors and system crashes.) The manner in which the user re- 
covers in such a situation depends upon his configuration and the 
results he wants. The alternatives are described in the following 


two sections. 


ch ey ee Requesting a Memory Dump and Automatic Restart - If the RSTS/E 


system halts at address 54 and the crash dump facility was enabled at 
the start of time sharing operations, the user can request a memory 
dump and automatic restart. The following procedures prescribe the 


steps to accomplish a memory dump and automatic restart. 
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a) Ensure that the CPU is in a halt state as described in 
Section 5.1. 


b) Ensure that the CPU HALT/ENABLE switch is set to its 
ENABLE position. 


c) Set the CPU Switch Register to $99g52. 
d) Depress the CPU LOAD ADRS switch. 
e) Set the CPU Switch Register to 777777. 


f) Depress the CPU START switch. 


After RSTS/E starts from address 52, it checks to determine if the CPU 
Switch Register is set to 777777. If the Switch Register is set to 
777777, the system writes the contents of all critical memory into 

the CRASH.SYS file and proceeds immediately to a loader routine which 
causes the RSTS/E initialization code to be bootstrapped into memory 
from the system disk in the special automatic restart mode described 
in Section 5.3.2. 


If the crash dump facility was enabled at the start of time shar- 
ing operations but, after starting from address 52, the system finds 
the Switch Register set to something other than 777777, a halt immedi- 
ately occurs again at address 54. If the crash dump facility was not 
enabled at the start of time sharing operations, the system halts im- 
mediately at address 54, and the user, to recover, can follow the pro- 
cedures described in Section 5.2.2.2. 
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5.2.2.2 Requesting an Initialization Option - If the RSTS/E system 


halts at address 54, the user can bootstrap the initialization code 
in the normal start up mode. The procedures to request an initializa- 


tion option are as shown below. 


a) Ensure that the CPU is ina halt state as described in 
Section 5.1. 


b) Ensure that the CPU HALT/ENABLE switch is set to its 
ENABLE position. 


Set the CPU Switch Register to 000050. 


) 
d) Depress the CPU LOAD ADRS switch. 
e) Depress the CPU START switch; it returns automatically. 


Control is passed to the initialization code, which prints the system 
installation name followed, on the next line, by the OPTION query. 
See Section 3.1 for the valid responses to the OPTION query. If 

the system halts at address 54 as a result of the SHUTUP system 
program being run or as a result of the Switch Register being set to 
something other than 777777 when the crash dump facility was enabled 
and a catastrophic error or system crash occurred, the same results 
as described above can be produced by simply depressing the CONT 
switch on the CPU console panel. 


5.2.3 Bootstrapping RSTS/E from ROLLIN 


If the stand-alone program ROLLIN is in memory and if the RSTS/E 
system disk is physically mounted, in the READY condition and in the 
WRITE ENABLE condition, the RSTS/E system can be bootstrapped 
into memory. The user can refer to Chapter 4 of the PDP-1ll ROLLIN 
Utility Program document, DEC-11-OROAA-B-D, for the correct command 
and procedure. After RSTS/E is bootstrapped into memory, it prints 
the system installation name on the console keyboard printer followed, 
on a second line, by the OPTION query. See Section 3.1 for the valid 
responses to the OPTION query. 


5.3 AUTOMATIC RECOVERY AND RESTART FACILITIES 


5.3.1 Nature and Causes of Catastrophic Errors and System Crashes 


A catastrophic error or a system crash is an error-trap. to vector 
4 or vector 10. (See Section 2.7 on Processor Traps in either the 
PDP11/40 Processor Handbook or the PDP11/45 Processor Handbook. See 


Section 5.3.2 below for the distinction between catastrophic error 

and system crash.) Such traps can be caused, for example, by referring 
to a nonexistent (or non-responding) UNIBUS address (bus time-out 
trap), by referring to an odd address with an instruction that requires 
a word address, or by attempting to execute a reserved or nonexistent 


instruction. 


Catastrophic errors and system crashes, therefore, can be due to 
any of four types of problems: (a) configuration errors, (b) privileged 
account programming errors, (c) hardware malfunctions, and (d) system 


software malfunctions. Each of these is discussed individually below. 


5.3.1.1 Configuration Errors - If the software configuration and the 
hardware configuration do not correspond exactly, bus time out traps 
occur whenever the software attempts to address a peripheral inter- 
face which, for the software, logically exists but which for the 
hardware does not physically exist. Thus, RSTS/E system software 
Must be generated to reflect the actual hardware on which the system 


runs. 


5.3.1.2 Privileged-Account Programming Errors - The RSTS/E system 


software is designed to protect itself against programming errors 
perpetrated under non-privileged accounts. The system itself, upon 
detecting such an error, aborts execution of the potential error and 


reports a corresponding error message to the guilty user. 


The RSTS/E software is vulnerable, however, to certain types of 
errors perpetrated under privileged accounts. By intent and design, 
the system manager (and those to whom he assigns any [1,*] account) 
have been given extensive powers which are not available under non- 
privileged accounts. Refer to Section 5.5 for a discussion of 
privilege. These powers allow privileged users to modify System 
Library programs or to create utility programs in such a fashion that 
they can access parts of memory. Extreme care must be used when 
programming with privileged SYS system functions. A mistake can cause 


the system to take an error trap. 


5.3.1.3 Hardware Malfunctions - Hardware malfunctions can be responsi- 
ble for crashing the system. If unexplainable and random-type system 


crashes or catastrophic errors occur (particularly on systems which 


hitherto have been functioning well), it is likely that a hardware 
problem has arisen. In such cases a DEC Field Service Representative 


should be contacted. 


5.3.1.4 System Software Malfunctions - Although every attempt has 
been made to detect and eliminate system software errors, the paths 
and routes which control can take through the RSTS/E software are 
incalculably numerous. It is possible that, given certain conditions 


STS/E software can trav to vector 4 or 
and cértain ‘sequences wows ss SOLLWare Can Eravp £O -Vecror 4 Or 


vector 10. If a problem of this type is discovered (it should be 
reproducible in a defined environment and under defined conditions), 
a DEC Software Specialist should be contacted. If new problems of 
this type become known, DEC reports them as described on the next to 


last page of this guide. 


5.3.2 Automatic Recovery from Catastrophic Errors and Crash Dump 


. Whenever a trap occurs to vector 4 or vector 10, the system 
distinguishes the trap as one of two categories: it is either (a) a 
catastrophic error which affects only one particular user or (b) a 
system crash for which some software or hardware problem is possibly 


responsible. The handling of system crashes is treated below. 


The handling of catastrophic errors is as follows. The system 
determines which user was responsible for the erroxv-trap. It flags 
that user's job with a special code which causes the system to rein- 
itialize that user's job area completely when it is next his turn to 


run. The system prints on that user's terminal the message 


CATASTROPHIC ERROR 
PROGRAM LOST-SORRY 


The reinitialized user is in the same state as he would be if he had 
just logged into the system. The system resumes normal time sharing 


operations. 


When the system detects a condition from which it cannot recover, 
it performs an automatic restart only if both of two conditions are 
fulfilled: 


a) The crash-dump facility must have been enabled at system 
start up time (possible only when the CRASH.SYS file 
exists), and 


b) The CPU's Switch Register must currently be set to 777777. 


If either condition is not fulfilled, the system does not take the 


automatic restart path but simply halts at address 54. 


If the system halts at address 54, the operator may choose one 


of two procedures. 


a) He depresses the CPU Console CONTinue switch, which causes 
the system to be bootstrapped into normal system start up 
mode. 


b) The operator starts the CPU at address 52 with CPU Switch 
Register set to 777777 (see Section 5.2.2.2). This causes 
the system first to write the contents of memory onto the 
CRASH.SYS file (provided the crash-dump facility had been 
enabled) and then to be bootstrapped from disk in the special 
automatic restart mode described below. 


If the system takes the automatic restart path, no halt occurs. 
Instead, the system first writes the critical contents of memory into 
the CRASH.SYS file and then bootstraps itself into memory from the 
system disk. After the system has been bootstrapped into memory, 
control jumps to the initialization routines. At this point the 
system recognizes the fact that it was not activated through a normal 
system start up but rather through an automatic restart and con- 
sequently initializes itself in automatic restart mode. If two system 
crashes occur within the same minute (more accurately stated, two 
error-traps within the same minute), the system halts at address 54. 
This protects the system against an infinite loop of error-traps 


caused by some repeating hardware malfunction. 


5.3.3 Automatic Restart Mode Initialization 


When the system is initialized in automatic restart mode, control 
by-passes all parts of the initialization code which call for operator 
intervention and initializes the system using information already 
stored in memory. The system logs Job 1 into the system on KBO: under 
account [1,2] and causes it to run the System Library program INIT 
beginning at line 100. Since, in automatic restart mode, INIT begins 
at line 100 (rather than at its lowest line number), it takes direc- 
tions from the CRASH.CTL System Library file (rather than from the 
START.CTL file). The CRASH.CTL file must contain INIT commands which 
perform all operations the system manager considers necessary in the 
case of an automatic restart. See Section 6.1 concerning the control 


of system start up. 


The printout which appears on the console terminal is similar 
in format to the following. Section 6.1 explains why most of these 


lines appear. 


SYSTEM RELOADING 


READY 
SYSTEM INITIALIZATION PROGRAM 


RUN SERRCPY 
READY 
DETACHING 


As stated at the end of Section 5.3.2, two error-traps within the 


same minute halt the system at address 54. 


5.4 SYSTEM ACCOUNTS 


RSTS/E systems have three system accounts which are integral 
to the operation of the system and have auxiliary accounts for more 
efficient operation of the system. The MFD account [1,1] is used on 
the system device and other disk devices in the system to control 
access. It is described in Section 5.4.1. The system library 
account [1,2] is used by the RSTS/E system to manage a library of 
generally available and restricted use system programs and message 


and control-.files.—It—is-describedin. Section.5.4.2....... 


system account [0,1] contains RSTS/E Monitor files and routines which 
are critical to the operation of the system. System account [0,1] is 
described in Section 5.4.3. The auxiliary accounts are explained in 


Section 9.1.1 of the BASIC-PLUS Language Manual. 
5.4.1 MFD Account [1,1] on the System Device 


Access to the RSTS/E system is controlled by the use of project- 
programmer numbers and passwords. The system manager, operating 
under his privileged account, creates a new account by the system 
program REACT. The project-programmer number and password of the new 
account are given, along with other information, to allow a user the 


means to access system facilities. 


When a new account is created, the new account information is 
stored on the system device under the MFD account [1,1]. The pass- 
word is stored in packed Radix-50 format. When the new user first 
creates a file, an area is created on the system device which is 
related directly to the user's account (project-programmer number). 
This area is called the User File Directory or UFD. The UFD contains 
information concerning the files created under that account number. 


The account [1,1] contains a catalog of information of all User 
File Directories on the system and is called the Master File Directory 
or MFD. When a user attempts to gain access to the RSTS/E system by 
giving his account and password, the system program LOGIN runs 
automatically. LOGIN checks the MFD on the system device to determine 
whether the account number and password given compare with one stored 
in the MFD. If so, the user is allowed access to the system. 


Other account information is stored in the MFD for each account 


in the system. This information is summarized in Table 5-1. 


The account information in the MFD is accessed by various system 
programs. The LOGIN system program has already been mentioned. The 
MONEY system accounting program references the accumulated usage 
information. The system manager uses the MONEY system program to read 
and reset usage information. The disk storage information is referenced 
by the LOGOUT system program. The system manager can change the quota 


Table 5-1 
Account Information Stored in the MFD on the System Device 


Identification Refer to Chapter 9 of 
BASIC-PLUS Language 
Manual. 


Project-programmer 
number (account) 


6 characters stored within 


ola a asx aAser FN fae a } 
2 words in Radix-50 format |} 


Password 


Accumulated Central Processor Processor time the account 
Usage Unit (CPU) time has used to date in tenths 
(Run Time) of a second. 
Connect time Number of minutes the user 
(login time) has been connected to the 


system via a terminal or 
remote line. 


Kilo-core-ticks Core usage factor. One 
(kct's kct is the usage of 1K 
words of memory for one 
tenth of a second. 


Number of hours and 
minutes of peripheral 
device time the account 
has used. 


Device time 


Disk Storage Number of 256-word blocks 
the user is allowed to 


retain at log out time. 


by use of the UTILTY system program. Refer to the descriptions of 


the individual system programs in Chapter 6 for details. 


A facility is provided whereby the system manager can write 
programs which access the information in the MFD. See the description 
of the system function SYS in Chapter 7. 


5.4.1.1 MFD on Other Devices - The system disk exists in what is 
called the public structure. Additional disk devices can be added to 
the public structure and to what is called the private structure. 
Each device that is added to the system also contains its own MFD. 


Se bL 


The MFD of each additional device is created when the system manager 
uses the initialization option DSKINT. The MFD of any device contains 


account and storage information for that device only. 


The MFD on non-system disks is treated differently from the MFD 
on the system disk. The RSTS/E system allocates space for a user's 
file on the disk in the public structure that has the most free space. 
If the user's account is not in the MFD of that disk with the most 
free space, his account information is added dynamically into the MFD 
of that disk and a UFD is created for the user on that disk. The MFD 
on a disk within the private structure is different. If a user desires 
to create a file on a disk within the private structure, he cannot 
gain access if his account information does not already exist in the 
MFD of that device. The system manager or a privileged user grants 
access to a disk in the private structure by entering the account 


information on the desired disk with the REACT system program. 


The MFD on devices within the public and private structure aside 
from the system device contains its own functional information. The 
information is pack label and account information. 


The pack label information consists of pack cluster size, pack 
status (private or public), and pack identification (id). The pack id 
is the 6-character name in Radix-50 format given at the time the disk 
was initialized via the initialization option DSKINT. The pack id is 
utilized whenever the disk is logically mounted via the system 
program UTILTY or via INIT. (A distinction must be made between 
physical mounting and logical mounting. The disk is mounted physically 
by making the hardware ready to use the disk. The disk must be 
mounted logically by the system program UTILTY or from commands in the 
START.CTL or CRASH.CTL files by the INIT system program. The disk 
must also be logically dismounted before it is physically dismounted 


if corrupted disk structures are to be avoided.) 


5.4.2 System Library Account [1,2] 


The system library account [1,2] is created on the system device 
during the DSKINT operation of building the system disk, During 
subsequent operations of building the system disk, the system 
manager creates the contents of the system library account [1,2]. 
This section describes briefly the contents of account [1,2]. The 


entire content of the account is tabulated in Chapter 4. 


The system library catalogs, as files, system programs which 
are available to general users and to privileged users. It also 


contains text and control files used by system programs. 


For operational purposes, the system library is accessed auto- 
matically during normal system start-up. As a result of specifying 
the START option when RSTS/E is bootstrapped into memory, the console 
keyboard is logged in automatically under account [1,2]. At this time, 
the commands in the file START.CTL, stored under account [1,2], are 
executed by the INIT system program, which is also stored under account 
[1,2]. Unless the system manager desires to add to or modify the 
contents of the system library after the system disk has been built, 
he need not log into the system under account [1,2]. 


For automatic restart purposes, the system library file CRASH.CTL 
is used by the INIT system program when recovering from system 
crashes. When automatic restart mode is entered, the RSTS/E system 
performs actions similar to those described above for normal start-up, 
except that the commands of the system library file CRASH.CTL are 


executed. 


Two files, HELP.TXT and NOTICE.TXT, are provided to supply 
information to the user. The HELP.TXT file is printed automatically 
by the system program LOGIN if a user types HELP at a logged-out 
terminal. The NOTICE.TXT file is printed automatically by the system 
program LOGIN after a user has typed a valid account number and pass- 
word during the log-in procedure. The NOTICE.TXT file provides a 
means by which the system manager can communicate up-to-date instal- 
lation information to users. One other system library information 
file, PIP.TXT, is printed out when the user types /HELP- while running 
the related system program, PIP. 


The file GRIPE.TXT is created dynamically when a user runs the 
GRIPE system program. The system manager has read and delete access 
to the GRIPE.TXT file by means of the GRIPE system program. 


The file QUEUE.SYS is the system queue file and contains user 
requests created by the QUE program. The system queue manager program 
QUEMAN creates the file and initializes it. All spooling programs 
running on the system receive their requests from the QUEUE.SYS file 
through the QUEMAN program. 


The ERRLOG.FIL file contains a history of hardware errors logged 
on the RSTS/E system. The ERRCPY program transfers the error data 
from monitor storage to the file ERRLOG.FIL. The system manager gains 
information on its contents and deletes its contents by running the 


ERRDIS system program. 
5.4.3 System Account [9,11 on the System Device 


The system account [a,.], like the system library account, is 
created on the system device during the DSKINT operation of building 
the system disk. Account [2,1] has a password identical to the 
pack id, and it contains name and retrieval information for system 
files. Account [9,1] is used solely by the RSTS/E Monitor to 
execute various operational and control actions. In this respect, 
it is a direct access account for use by the RSTS/E Monitor, and no 
user need be concerned with referencing its contents. This section 
describes the contents of the account in order to familiarize the 
system manager with the internal operations of the RSTS/E system. 


The system manager creates and organizes the files stored under 
account [9,2] when he builds the system disk and uses the REFRESH 
option. The possible contents of account [9,1] are presented for 
reference in Chapter 3 and described in the following paragraphs. 


The file SATT.SYS is the mechanism by which RSTS/E controls 


the allocation and deallocation of storage space for the disk. 
The file maps the entire space on the disk in a bit map table called 


5-14 


a SAT (storage allocation table). Each bit in a SAT represents 
either allocated or unallocated space. The system sets a bit in the 


SAT to 1 when that space is allocated for any purpose. 


The system allocates storage space in terms of clusters. Each 
bit in the SAT represents one cluster of disk space. A cluster is a 
fixed number of contiguous 256-word blocks of storage on the disk. 
The cluster size, or cluster factor, defines how many contiguous 
ks are contained in the ciuster. 

Cluster sizes in RSTS/E are defined for disks, directories, and 
files. Table 5-2 presents the types of clusters and related infor- 


mation. 


Table 5-2 


Valid Cluster Size Ranges 


Cluster Size When Defined 


Pack (for non- ; At initialization time 
system disk, 2, for via DSKINT option 
public and RPO3 (stored in MFD) 
private) only 


Directory (both Pack At creation of the 
for MFD and Cluster directory via either 
UFD) Size the DSKINT initializa- 
tion option, REACT, 
or SYS system function. 


Pack At creation of the file 
Cluster via either an OPEN or 
Size OPEN FOR OUTPUT. 


The system manager specifies the cluster size of the disk when 
he initializes it and gives a value in response to the PACK CLUSTER 
SIZE question. The pack cluster size defines the number of contiguous 
256-word blocks a cluster comprises and, therefore, the extent of 
contiguous space represented by each bit in the SAT. A pack cluster 
size of 1 means that one 256-word block of storage is allocated for 
each bit set to 1. A pack cluster size of 2 means that two contiguous 
256-word blocks are allocated for each bit set to 1. Allowable pack 
cluster sizes for an-RF or an RK type disk are 1, 2, 4,-8, or 16; for 
an RP type disk, 2, 4, 8, or 16. 


The pack cluster size affects the efficiency of storage space 
allocation. A large size decreases the efficiency. For example, if 
the size is 16, a one block file on the disk has allocated one cluster 
of sixteen contiguous blocks. Fifteen blocks are wasted. A fifteen 
block file also requires one cluster but only one block is wasted. 
Thus, the system manager must choose the pack cluster size which best 
fits the type of processing and the access requirements of the local 


installation. 


The directory cluster size is defined for both a master file 
directory (MFD) and user file directory (UFD) and its minimum value 
is the pack cluster size. The system manager specifies the MFD 
cluster size when he initializes the disk; he specifies the UFD clus- 
ter size when he creates an account. A directory cluster size is 
equal to the pack cluster size or a power of 2 times the pack cluster 
size, to a maximum of 16. Thus, for a pack cluster size of 2, the 
directory cluster size on that device can be 2, 4, 8, or 16. Fora 
pack cluster size of 8, a directory cluster size on that device can be 
8 or 16. 


The directory cluster size limits the size to which a directory 
can expand. A directory, whether an MFD or a UFD, expands to catalog 
accounts or files but can occupy only seven clusters on a disk. For 
an MFD on the system disk, the cluster size determines how many 
accounts the system can handle. The following formula gives the 


number of user accounts, A, for each allowable MFD cluster size, MC. 


(217 x MC) - 1 = 
2 


The minimum A is 108 accounts for an MFD cluster size of 1 and the 


maximum is 1735 accounts for an MFD cluster size of 16. 


The UFD cluster size determines how many files a user can 
create under one account. The following formula gives the number 
of user files, UF, for each allowable UFD cluster size, UC. (The 
formula assumes that all files are a minimum size (seven or fewer 


clusters long.) 


C217 2 UC) ed 
3 


= UF 


The minimum UF is 72 files for a UFD cluster size of 1 and the maximum 


UF is 1157 for a UFD cluster size of 16. 


A large directory cluster size enables the directory to catalog 
more files than is possible if the directory and pack cluster sizes 
are equal. For example, assume an MFD has a cluster size of 2 ona 
disk with a pack cluster size of 1. When the directory requires more 
storage space to catalog more files, the system allocates it a directory 
cluster. Since the directory cluster size is 2, the directory cluster 
contains two contiguous pack clusters, each containing a 256-word block. 
Since a directory can expand to a maximum of seven clusters, the larger 
directory cluster size allows the MFD to span more storage space and 


therefore catalog more accounts. 
The file cluster size is based on the same principle as the 


directory cluster size and is discussed extensively under the heading 
CLUSTERSIZE Option in Section 9.2.2 of the BASIC-PLUS Language Manual. 
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The files OVR.SYS and BUFF.SYS are crucial to RSTS/E system 
response time. Optimum efficiency is gained when these files reside 
on a fast access, fixed head disk. If the system disk is not a fixed 
head disk, the system manager can use the REFRESH option and cause a 
copy of the non-resident (overlay) code to be created, placed in the 
file OVR.SYS, and stored on the fast access disk, if available. On 
systems with only a moving head disk, it is more efficient to create 
the file OVR.SYS and optimally position it. 


DECtape processing is expedited by the use of BUFF.SYS. When 
a file on DECtape is opened, the directory of the DECtape is written 
to the file BUFF.SYS. The BUFF.SYS file requires three 256-word 
blocks for each DECtape drive on the system. Any updates to the 
DECtape directory which arise during processing cause the system to 
manipulate the copy in BUFF.SYS. This technique eliminates the need 
for continuous winding and rewinding of DECtape. The copy of the 
DECtape directory in BUFF.SYS is read back to the DECtape when the 
last file open on the DECtape unit is closed or any output file is 
closed. By use of the REFRESH option, the BUFF.SYS file can be placed 
on a fast access type disk or can be optimally positioned on the moving 


head system device. 


It is recommended that the copy of the BASIC-PLUS error messages 
from the CIL (RSTS.CIL) be kept in the file ERR.SYS, which can be 


accessed and modified. 


The RSTS/E Core Image Library resides in the file RSTS.CIL on 
the system disk. This file contains all executable code for system 
operations, resident and non-resident, and optionally contains code 
for the stand-alone program ROLLIN. The CRASH.SYS file can be created 
to retain a copy of valuable contents of memory at the time of a 
system crash. (See Chapters 5 and 6 for a discussion of system 


crashes and analysis of system crashes, respectively.) 


5.4.3.1 System Account [%,1] on Non-System Disks - The system account 
‘(@,1] on non-system disks contains only a BADB.SYS file and a SATT.SYS 
file. The system account on non-system disks is created when the user 


initializes the disk. 


5.5 PRIVILEGE 


Certain accounts in the RSTS/E system have special capabilities 
outlined in this section. The accounts having special capabilities 
are called privileged accounts and are recognized as privileged if its 
project number of the project-programmer number group is al. The 
system library account [1,2], discussed ina preceding section of this 


chapter, is an example of a privileged account. 


The system manager, operating under his own privileged account, 
designates accounts as privileged by assigning a project number 1 
to the account when he creates it using the REACT system program. 
The available privileged account numbers are [1,3] through [1,254]. 
The assigned privileged accounts have the same special capabilities 
that the library privileged account [1,2] has. The user of an 
assigned privileged account also can create new accounts, as the 
system manager can. Privileged accounts, the system manager's 


as well as those he assigns, have the following special capabilities. 


a) Unlimited file access. See Section 5.5.1. 


b) Creation and modification of privileged programs. 
See Section 5.5.2. 


c) Use of privileged aspects of system programs. See Section 
5L5e3% 


d) Use of privileged SYS system functions and the PEEK 
function. See Chapter 7. 


The above listed capabilities are described in the remaining sections 

of this chapter and in Chapters 6 and 7. It must be emphasized that 
there is no fail safe and that no error messages are generated if the 
use of such special capabilities is to result in destruction of the 
System. For this reason, it is suggested that the system manager 

assign privileged accounts sparingly. It is recommended that the 

system manager create additional non-privileged accounts for himself 

and perform most of his functions under them. The system Manager should 


use a privileged account only when necessary. 
5.5.1 Unlimited File Access 


__No file in the RSTS/E system can be protected against the user — 
of a privileged account. A privileged user can create and delete 


files under any account number and can access files on LOCKED disks. 


Under such circumstances, no protection violation occurs. (Pro- 


tection violation is a normal user recoverable error, number 10, as 


described in Appendix C of the BASIC-PLUS Language Manual.) 


5.5.2 Creation and Modification of Privileged Programs 


A program is privileged when it has a BAC filename extension 
and a protection code of <192> or greater. Protection code <192> 
means that the privileged protection <128> and the compiled file 
protection <64> are set. Both protection code values must be set 
for a program to have privileged status. The system manager or 
privileged user designates a program as privileged by assigning to 
its compiled form a protection code of <192> or greater with the 


NAME-AS command. For example: 
NAME "FILE.BAC" AS "FILE.BAC <232>" 


designates the compiled program FILE as privileged with write 
protection against the owner's group and all others not in the owner's 
group. Refer to Chapter 9 of the BASIC-PLUS Language Manual for the 


definition of protection codes. 


If a program is designated privileged, any user can run the 
program in privileged program status (provided he has READ access to 
the file). The privileged program status exists for the duration of 
the program run. Privileged program status means that system opera- 
tions normally reserved to a user of a privileged account can be 


executed while running under a non-privileged account. 


If the user running a privileged program interrupts execution 
of the program by typing CTRL/C, the program loses its privileged 


status. 


The ability to designate a program as privileged allows the 
system manager to extend use of privileged functions to non-privileged 
users. For example, the program TTYSET allows a user to change 
characteristics of his terminal. Such an action is a privileged 
system function executable only by owners of privileged accounts. 

With the privileged program status, execution of the function by the 
owner of a non-privileged account does not cause the normal program 


trap. 


The same TTYSET program additionally allows a privileged user to 
change characteristics of a terminal other than his own. A check is 
built into the program to ensure that a user attempting to change the 
characteristics of a terminal other than his own is indeed a privileged 
user. As a result, the execution of privileged functions is made 
available to the non-privileged user but privileged features are 
restricted. The system manager likewise can control the use of privi- 


leged operations. 
5.5.3 Use of Privileged Features of System Programs 


The owner of a privileged account can execute the privileged 
features of system programs. Since the list of privileged features 
is lengthy, an entire chapter is devoted to explaining them. Certain 
programs, such as TTYSET, SYSTAT, and MONEY, are privileged but con- 
tain features helpful to the general user. These programs are there- 
fore described in the RSTS-1l System User's Guide for the non-privileged 


user. 


Two of the programs, TTYSET and MONEY, have privileged features 
about which the non-privileged user is not informed in the User's 
Guide. In Chapter 6 of this guide, only privileged features of these 
programs are presented. The other program, SYSTAT, is discussed in 
Chapter 6 of this guide in greater depth than is done in the User's 
Guide although it contains no explicit privileged features. Thereby, 
the system manager can appreciate more fully the information returned 
by SYSTAT and be in a position to make sound judgments concerning 


the system. 


CHAPTER 6 


PRIVILEGED FEATURES OF SYSTEM PROGRAMS 


This chapter describes those features of system programs which the 
system manager or privileged user must understand to operate and manage 
the system. Many of the system programs are documented in Chapter 4 of 
the RSTS-11 System User's Guide for use by general users. The format 
of that chapter is such that the system manager, as he deems necessary, 
can remove a description of a system program from that guide without 
affecting the descriptions of other system programs. The descriptions 


in this chapter assume a knowledge of the programs found in Chapter 4. 


The presentation in this chapter is mainly expository. Reference 
aids have been included by appending the relevant system program file 
name to the section heading and by tabulating of all relevant commands 


and options. 


6.1 CONTROLLING SYSTEM START UP - INIT 


The user can control system start up by means of the system 
initialization program INIT. System start up occurs when the user 
executes the START option or when the monitor attempts an automatic 
restart after a system crash. At start up time, the monitor auto- 
matically runs INIT which, in turn, executes special commands on the 
system. By the ability to specify these special commands, the user 


controls the actions which occur at system start up. 


To control system start up efficiently, the system manager must 
understand the conditions in effect at start up time. The following 


conditions pertain. 


a) Login attempts are prohibited (the monitor disables the 
login capability). 

b) The monitor logically mounts only the system disk. 

c) No output is made to any terminal. 

d) The monitor logs the console terminal (KB@:) onto the 


system under the system library account [1,2]. 


e) At the console terminal, the monitor executes the command 
equivalent to CHAIN "INIT" or CHAIN "INIT" 100. 


As a consequence of condition (e), INIT runs and reads one of two con- 
trol files on the system disk (SY@:) under account [1,2]: either 
START.CTL as a result of a normal start up and the CHAIN "INIT" action 
or CRASH.CTL as a result of a system crash and the CHAIN "INIT" 100 


action. 


The two control files contain special commands for the initiali- 
zation of the system for time sharing. The following sections describe 


the INIT commands and their usage. 


6.1.1 INIT Program Commands 


The RSTS/E system is not fully initialized until INIT runs and 
executes commands in the control file. By specifying the INIT commands 
described in Table 6-1, the system manager can control system start up 
according to requirements at the local installation. For example, 
the system possibly uses other disk devices in addition to the system 


disk. By means of the MOUNT command, the system manager can make 


Table 6-1 


Control File Contents 


Command Name 
and Format?! 


LOGINS Allows users at both local and remote 


terminals to type requests to the LOGIN 
system program. 


SENDiuxxx Transmits the optional text xxx to all key- 
boards currently online except the console 


keyboard (KB@:). 


LOGIN_KBn: Li [n,m] Logs the terminal specified by KBn: onto the 
system using the account indicated by [n,m]. 


INIT automatically looks up the password. 


NOTE 


Cannot be used on KB@%: because INIT must run 
on that terminal. 


FORCE.UKBn :Lu xxx Causes the text xxx to be placed in the input 
buffer of the terminal specified by KBn: and 
executed as if typed at that terminal. The 
text can be any BASIC-PLUS command or TTYSET 
system program SET commands. The LOGINS 
command must appear before the FORCE commands 


can be executed. 
NOTE 


If the + character is the first character of 
the text xxx, a CTRL/C is placed in the 
terminal buffer ahead of the specified text 
XxXx. However, INIT generates an error if an 
attempt is made to force a tC to KB@, 


MOUNT:L_dev:id Causes the disk unit specified by the device 
designator dev: and by the pack identifica- 
tion (id) to be logically recognized by the 
RSTS/E system. Additionally, the MOUNT 
command as used in the control file causes a 
clean operation (if necessary) and an unlock 
operation. Refer to Section 6.3.2 for 
information concerning mount, clean and 
unlock operations. 


BYE or END Causes execution of the INIT system program 
to be terminated. BYE causes the job running 
under account [1,2] to be logged out, thus 
freeing the console keyboard for other use 
and preventing unauthorized use of account 
[1,2]. END must be used in place of BYE 
when running ERRCPY since END does not log- 
out the job running ERRCPY under account 
{1,2}. See Section 6-11 for a description 
of ERRCPY. 


‘The notation. indicates that a space character is required. 


such devices in the public and in the private structure immediately 
available to users before they can log into the system. The local 
start up procedures must include making the specified devices 


physically ready on the proper drive units. 


To execute other actions on the system, the system manager can 
cause INIT to execute BASIC-PLUS commands and programs. Executing 
the LOGINS command enables further logins on the system. The LOGIN 
command automatically logs a specified job onto the system at a 
designated terminal to allow execution of commands and programs. For 
example, the FORCE command can run the TTYSET system program at the 
terminal and can subsequently execute commands to establish terminal 
characteristics of certain keyboards. The SEND command prints text 


on all on-line terminals. 


The following sample START.CTL file and accompanying explanation 


shows the usage of INIT commands. 


MOUNT DK1:PACK1 (line a) 
MOUNT DK2:PRIV1 (line b) 
LOGINS (line c) 
LOGIN KB1: [1,5] (line 4) 
FORCE KB1: RUN $TTYSET (line e) 
FORCE KB1: KBL: (line £) 
FORCE KB1l: VT#5B (line g) 
FORCE KB1l: EXIT (line h) 
FORCE KBl: BYE F (line i) 
FORCE KB#: RUN $ERRCPY (line j) 
SEND RSTS/E IS NOW ON THE AIR...(line k) 
END (line 1) 


The user makes other disks available on the system as shown at lines 
aand b. Line a causes the system to recognize the additional disk 
cartridge PACK1 of the public structure on RK11l drive unit 1. The 
user must mount all public disks (except the system disk) in this 
manner if all user files are to be available immediately. The sys- 
tem also cleans (if necessary) and unlocks PACK1 so that users can 


create files on it. 
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Line b causes the same results as line a but for the disk 


cartridge PRIV1 in the private structure. 


Logins must be enabled before attempting to log a terminal onto 
the system. The LOGINS command at line c is required to enable logins 


and to allow users access to the system. 


The command at line d logs in a job at keyboard number 1 under 
account [1,5]. INIT automatically looks up the password of the 
account. In this manner, secrecy is maintained by not requiring 


passwords in control files. 


The commands at lines e through h run the TTYSET system program 
to set terminal characteristics. For more information on TTYSET, see 


Section 6.7. 


At line i, keyboard number 1 is logged off the system to prevent 


unauthorized use of the account. 


The command at line j causes the console terminal (KB#:) to run 
the ERRCPY system program under account Eee This action enables the 
RSTS/E system to take advantage of hardware error logging on the 


system. 


The SEND command notifies users that time sharing operations 
have begun. The message is printed on all terminals on line to 
RSTS/E. 


The END command at line 1 terminates the INIT program running at 
the console terminal. However, the command leaves KB@: logged into 
the system so that the system can execute the command forced into the 
keyboard buffer by the command at line j. Since ERRCPY detaches from 
the terminal, KB#: does not remain logged into the system after 


initialization. 


6.1.2 Creation and Usage of Control Files 


The INIT system program control files START.CTL and CRASH.CTL 
must contain commands to properly initialize the RSTS/E system and 
must be stored on the system disk (unit @ of the public structure). 


The files included in the RSTS/E system generation kit are only 
samples and, without modification, may not execute properly on a given 
system. The system manager must ensure that the files include the 
necessary commands to initialize the local installation. For example, 
to replace the sample START.CTL file supplied with the RSTS/E kit, run 


PIP and proceed as follows. 


RUN S$PIP 
PIP RSTS V5B-24 SYSTEM #880 
#SY@:START.CTL$<KB:/FA 

(User types his new INIT commands.) 
47 
# 


The procedure shown ensures that the new file. is created on unit @ 
(SY@:). This is important since, when INIT runs, only the system disk 


in the public structure is mounted. 


It is important that both control files perform the following 


functions: 


a) Mount all non-system public disks, 
b) enable logins, 
c) set keyboard characteristics for non-ASR33 terminals, and 


d) run any system programs which must execute during time 
sharing. 


Since, at start up time, the system sets the characteristics of 
all terminals to those of an ASR33-type terminal, the user must run 
the TTYSET system program to determine the correct characteristics. 
For example, if keyboards 1 and 3 are LA30S-type terminals to run at 
300 baud, if keyboard 2 is an ASR33-type terminal, and if keyboard 4 
is a VTO5B to run at 2400 baud; the system manager can specify the 


following sequence of commands to properly set the characteristics. 


LOGIN KB4: [1,5] 

FORCE KB4: RUN STTYSET 
FORCE KB4: KB4: 

FORCE KB4: VTO5B 

FORCE KB4: KBI: 

FORCE KB4: LA30S 


FORCE KB4: KB3: 
FORCE KB4: LA30S 
FORCE KB4: EXIT 


The sequence of INIT commands shows the optimum use of a keyboard 
on which to execute commands. Before forcing the next command to a 
terminal, INIT waits until the terminal output buffers are empty and 
the job is in the keyboard input wait state. Therefore, it is 
advantageous to force commands to a terminal which generates output at 
the highest speed since that terminal's output buffers empty faster. 
Note, in the example, that keyboard 4 is established as a VT#5B whose 
default output speed is 2400 baud. (Refer to the table of TTYSET 
macro commands in Section 4.5 of the RSTS-1]1 System User's Guide for 
the default characteristics of different terminal devices.) The inter- 
face speed is the important factor since it is not necessary that a 
terminal actually be connected to the interface unless a visual record 


of the start up procedure is desired. 


In the case of INIT running as a result of a system crash, it is 
important that commands be executed to obtain crash-dump information. 
To discover the cause of a system crash, the system manager can specify 
that INIT run the crash analysis program ANALYS. The following 
commands inserted in the CRASH.CTL file ensure that the analysis 


occurs. 


LOGIN KB4: [1,5] 

FORCE KB4: RUN SANALYS 
FORCE KB4: [0,1} CRASH.DMP 
FORCE KB4: 


For more information on ANALYS, see Section 6.9. 


The system manager can specify commands to be executed on KB@: 
even though INIT runs at the console terminal. The system assigns job 
number 1 to INIT since it is the first job to run at start up time. 


Recause INIT runs at the console terminal commands forced to KB@#: are 
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not executed until INIT terminates. To prevent premature termination, 
INIT does not allow a CTRL/C combination to be forced to the console 
terminal. Therefore, the user must not specify the + character in a 


FORCE command on the console terminal. 


If the system manager wishes to run a certain job as job number 1, 
he can specify the proper commands to the console terminal. For 
example, it is often desired to run the ERRCPY system program as job l. 


The following command in the control file ensures this action. 


FORCE KB@: RUNSERRCPY 


ERRCPY runs and detaches immediately after INIT terminates as the result 
of the END command. 


6.1.2.1 START.CTL File Example - The following is an example of a 
START.CTL file which sets keyboards 1 and 2, starts the spooling pro- 
grams SPOOL and BATCH, and runs the ERRCPY program. 


MOUNT 
MOUNT 


LOGINS 


LOGIN 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
LOGIN 
FORCE 
FORCE 
LOGIN 
FORCE 
FORCE 
FORCE 


DK1:PRIV1 
DK2:PRIV2 

KBl: [1,2] 

KBl: RUN STTYSET 
KB1l: KBI1: 

KB1: VT@5B 

KBl: KB2: 

KBl: LA3@S 

KBl: EXIT 

KBl1: RUN SQUEMAN 
KBl: \DE 

KBl: [1,2] 

KBl: RUN SSPOOL 
KBl: @ 

KB1l: [1,2] 

KBl: RUN SBATCH 
KB1L: 

KB@: RUN SERRCPY 


SEND RSTS/E IS NOW ON THE AIR ... 


END 


6.1.2.2 CRASH.CTL File Example - The following is an example of a 
CRASH.CTL file which runs the appropriate programs to recover crash 


information and initializes the system for time sharing. 


MOUNT DK1:PRIV1 

MOUNT DK2:PRIV2 

SEND RSTS/E RECOVERING FROM A CRASH... 
LOGINS 

LOGIN KBl: [1,2] 

FORCE KBl: RUN S$TTYSET 
FORCE KBl: KB1: 

FORCE KB1l: VT@5B 

FORCE KBl: KB2: 

FORCE KB1: LA3@S 

FORCE KBl: EXIT 

FORCE KBl: RUN SANALYS 
FORCE KBI: 

FORCE KBl: ANALYS.TMP 
FORCE KBl: RUN S$ERRCRS 
FORCE KBl: ERRCRS.TMP 
FORCE KB1L: 

FORCE KB1: RUN $ERRDIS 
FORCE KBl: ERRCRS.TMP 
FORCE KBl: ERRDIS.TMP 
FORCE KB1l: ALL/S 

FORCE KBl: ALL 

FORCE KBl: /K 

FORCE KBl: RUN $QUEMAN 
FORCE KB1: \DE 

LOGIN KBl: [1,2] 

FORCE KBl: RUN $SPOOL 
FORCE KB1: @ 

LOGIN KB1: [1,2] 

FORCE KBl: RUN $BATCH 
FORCE KB1: 

FORCE KB@: RUN $ERRCPY 
SEND RSTS/E IS NOW ON THE AIR.. 
END 


6.1.2.3 Simplified CRASH.CTL File Example - The following is an 
example of a CRASH.CTL file which demonstrates how INIT can run itself 


and therefore initialize the system for time sharing. 


SEND RSTS/E RECOVERING FROM A CRASH... 
LOGINS 

FORCE KBl: SET VT@5B 
LOGIN KB1: [1,2] 

FORCE KB1: RUN $ANALYS 
FORCE KBL: 

FORCE KBl: ANALYS.TMP 
FORCE KBl: RUN SERRCRS 
FORCE KBl1: ERRCRS.TMP 
FORCE KBL: 

FORCE KBl: RUN SERRDIS 
FORCE KB1l: ERRCRS.TMP 
FORCE KBl: ERRDIS.TMP 
FORCE KBl: ALL/S 

FORCE KBl: ALL 

FORCE KBl: /K 

FORCE KB@: RUN SINIT 
END 


6.2 PERFORMING SYSTEM SHUT DOWN - SHUTUP 


The shut down procedures for the RSTS/E system are critically 
important. If system shut down is not conducted in an orderly and 
careful fashion, much valuable user data can be irretrievably lost. 

To fully understand shut down procedures, knowledge of other RSTS/E 
system procedures is necessary. The system manager should familiarize 
himself with the concepts presented elsewhere in this chapter under 
the titles "On-Line System Control", "Disk Management", "Monitoring 


System Status" and "Spooling Operations". 


To perform orderly shut down procedures, the system manager must 
run the SYSTAT and SHUTUP system programs. SYSTAT is described in 
Section 6.6. By running SYSTAT, the system manager can determine the 
active jobs on the system and the disk and assignable devices in use 
and perhaps attach any active, detached jobs to a terminal prior to 
shutdown. SHUTUP is run to perform the orderly shut down 


procedures. 


The SHUTUP system program can be run only from the console 
terminal. The program should be stored in its compiled form in the 
system library with protection code <232>. The following sample 
dialog shows the use of SHUTUP. 


RUN $SHUTUP 
AUTOMATIC SYSTEM SHUTDOWN PROGRAM 


HOW MANY MINUTES UNTIL SYSTEM SHUTDOWN? 5 
HOW MANY MINUTES BETWEEN WARNING MESSAGES? 1 


(SHUTUP action messages are printed.) 


PLEASE WAIT FOR THE COMPUTER TO ACTUALLY 'HALT' 
WHEN IT DOES, PRESSING 'CONT' WILL BOOT BACK RSTS/E 


When SHUTUP runs, it prints its header line, followed, on a second 
line, by the first of two queries. The first query asks how long a 
time is necessary before the system can be shut down, and the second 
query asks the intervals between warning messages. After the two 
queries are answered, the SHUTUP program proceeds with its actions. 
Further logins are disabled to prevent more users from entering the 
system. Messages are sent to all on-line terminals at the interval 
specified by the system manager. Each message tells how many minutes 
are left until the system shutdown. When no time is left, any terminal 


still logged into the system is automatically logged out. Jobs still 
active are terminated by the KILL action. All non-system disks are 

then dismounted. When SHUTUP terminates, it actually halts the machine 
at address 54. 


On systems running QUEMAN and spooling programs, the SHUTUP pro- 
gram includes procedures for communicating with the QUEMAN program. 
SHUTUP notifies QUEMAN that time sharing operations are stopping. 
QUEMAN, in turn, notifies the spooling programs which kill themselves 
when they are finished. When all spooling programs terminate, QUEMAN 
sends a message to SHUTUP and immediately terminates itself. Unless 
the user specifies otherwise, SHUTUP does not proceed with the system 


shut down until it receives this message from QUEMAN. 


It is necessary to establish administrative procedures governing 
RSTS/E system operational hours. All users can be kept informed by 
means of the NOTICE.TXT file which prints out when a user successfully 
logs into the system. System shut down times are to be considered 
fixed so that users can plan a work load and properly complete their 
processing within the allotted hours of scheduled operational time. 


6.3 SYSTEM UTILITY OPERATIONS - UTILTY 


While running the UTILTY system program, the user has on-line 


system control and can perform such operations as: 


c) 


d) 


Enable and disable logins. 


Broadcast messages and force strings to any or all 
keyboards on the system. 


Terminate execution of a job (kill) or cause a remote line to 
hang up. 


Set and reset system date and time. 


The system manager also can perform various disk management operations 


such as: 


a) 


b) 


c) 


da) 


e) 


Cause private disk packs to be used or to be prohibited 
from use on specified disk drive units (mount and dismount 
operations). 


Prohibit or allow creation and accessing of files on 
specified disk drive units (lock and unlock operations). 


Rebuild the storage allocation table on a corrupted disk 
(clean operation). 


Change the number of blocks of disk storage an account can 
retain at LOGOUT time (quota) and change an account password. 


Remove all files from a user's account on a specified disk 
drive unit (zero operation). 


The commands of the UTILTY system program are presented in 


Table 6-2 for reference. The following three sections explain the 


commands according to their functional uses: program control, on-line 


system control, and disk management. 
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Invoking and Terminating UTILTY 


The system manager or a privileged user executes the UTILTY 


system program by typing the following command while logged in at 


any terminal. 


RUN SUTILTY 
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The program responds by printing one header and one query line as 


follows: 


'UTILTY' SYSTEM UTILITY PROGRAM 


2 


after which any valid command can be specified. A list of all valid 
commands is printed if the HELP command is typed. The query line need 
not be present in order to to type in any subsequent commands. When 


no commands are pending, the program prints the ? character. 


Termination of the UTILTY system program can be properly 
accomplished by typing either the CTRL/Z combination or the EXIT 
command. (CTRL/Z is echoed by {Z being printed on the keyboard 
printer.) If CTRL/Z or EXIT is typed at any time, the operations 
currently pending are properly completed, and control is returned to 
the BASIC-PLUS editor. The completion of the UTILTY run is signalled 
by READY being printed at the keyboard. 


If the CTRL/C combination is typed in order to terminate the 
program run, any operation in progress is interrupted immediately. 
Control is returned to the BASIC-PLUS editor. (CTRL/C is echoed at 
the keyboard printer by !C being printed). Typing CTRL/C to terminate 
a UTILTY program run is not considered proper termination since the 
effect of uncompleted internal system operations is unpredictable. 

The system manager is advised to use CTRL/Z or the EXIT command to 
terminate UTILTY. 


6.3.2. Principles of Disk Management 


Certain commands of the UTILTY system program are used to 
properly accomplish the management of disks on the RSTS/E system. Such 
commands are presented for reference in Table 6-2 under the category 
of disk management. To more easily convey the proper use of individual 
disk management commands, the following description of each command is 


presented with a discussion of its function and value. 


6.3.2.1 Preparing a Disk for Use on a Drive - A disk pack or cartridge, 
to be used on the RSTS/E system, must be made known to the system. 


The disk is made known to the system by associating its logical name, 
the pack label (or identification), with the physical device unit 
number on which the disk resides. Such a process is called logically 


mounting a disk. 


Logically mounting a disk associates the specific device 
designator and the exact pack label of the disk. A new disk must first 
be formatted and initialized for use on the RSTS/E system by the 
initialization option DSKINT. An already formatted disk can be 
initialized by the DSKINT system program. A disk pack or cartridge, 
when initialized, is assigned a unique 6-character alphanumeric name 
called the pack label, or id, which is required to logically mount the 
disk. 


When the RSTS/E system is initialized at start up time, only the 
system disk is logically mounted. As is described in the discussion 
of controlling system start up in Section 6.1, the system manager 
must ensure that other packs in the public structure (and perhaps the 
private structure) are mounted by commands from the START.CTL or 
CRASH.CTL file. The same principle applies to private disks added to 
the system after system start up. The system manager can logically 
mount a disk on the system by means of the UTILTY system program 
MOUNT command or can use the CCL MOUNT command described in Section 


4.14 of the RSTS-11 System User's Guide. 


(o>) 
I 


16 


Table 6-2 
UTILTY System Program Commands 


Command and 
Category Format? 


Operational LOGINS 
Control 


NOLuLOGINS 


KBn : 
SEN ALi 


KBn: 
FORCE: 477, wi» XXX 


KTLLLun 


HANGUPLWUKBn: 


DATELsdd-mon-yy 


TIME, jhh:mm 


Disk 
Management MOUNT:_sidev:id 


DISMOUNTL_3 dev: 


Enables users to login to the 
RSTS/E system. 


Prevents further login attempts. 


Causes the text string xxx to 
be printed on the keyboard unit 
n or all keyboards. 


Causes the text string xxx to be 
forced into the input buffers of 
keyboard unit n or all keyboards 
as if it had been typed in. If 
the t character is the first 
character of the string, it is 
replaced by a [{C. 


Immediately terminates user job 
specified by n. 


Disconnects the remote 
line specified by 
KBn. 


Sets the RSTS/E system date to 
the value of day, month and 
year (for example, 13-NOV-72). 


Sets the RSTS/E 24 hour clock to 
the value of hours and minutes 
(for example, 21:52 means 

9352. psm..:« 


Logically associates the disk 
residing on the disk drive unit 
specified by the device designa- 
tor dev: with the pack identifi- 
cation label (id) so that data 
on the disk can be properly 
accessed by the system. For 
example, 


MOUNT DK1:PRIVL 


associates the pack PRIV1 with 
the physical device designator 
DK1:. 


Disassociates a disk pack from 
its physical drive specified by 
dev:. Must be used prior to 
removing the cartridge from the 
disk drive unit. 


‘The notation .__, indicates that a space character is required. 


Table 6-2 (Cont.) 
UTILTY System Program Commands 


Command and 
Category Format! 


Disk LOCKt_idev: 
Management 
(Cont. ) 


UNLOCKt_siudev: 


CLEANL_sdev: 


quota._in ,ml_q 


CHANGE:_[n rm] passwd 


ZEROv._dev: [n m| 


Program HELP 
Control 


CTRL/C 


CTRL/Z 


Places the disk drive unit dev: 
in a state which prevents files 
from being OPENed. 


Allows users to OPEN files on 
disk drive unit dev:. 


Rebuilds the SAT (Storage 
Allocation Table) of the pack 
mounted and locked on disk drive 
unit dev:. To be used only when 
message DEVICE NEEDS CLEANING 

is printed and the device is 
locked. 


Sets the quantity of 256-word 
blocks the user account [n,m] 
is allowed to retain at logout 
time to the decimal number q. 
A value for q of zero means 
unlimited quota. 


Alters the password of user 
account [n,m] to the 6-character 
alphanumeric passwd. 


Deletes all files from user 
account [n,m]Jon the disk drive 
unit specified by dev:. 


Prints a list of valid UTILTY 
commands at the keyboard printer. 


Terminates execution of the 
current operation and the 
UTILTY run. 


Allows completion of pending 
operations before termination 
of the UTILTY run 


Allows completion of pending 
operations before termination 
of the UTILTY run. 


‘The notation .4 indicates that a space character is required. 


The MOUNT command of UTILTY does not perform two other operations 
which the MOUNT command in the control files performs and which are 
necessary before the disk can be safely used. First, the SAT (Storage 
Allocation Table) in the SATT.SYS file on the disk must be rebuilt if 
necessary. (The message DEVICE NEEDS CLEANING is printed if the SAT 
requires rebuilding.) The operation of rebuilding the SAT is called 
cleaning the disk. The disk must be cleaned if it was not properly 


dismounted. 


For instance, the SATT.SYS file can be corrupted if a user 
physically removes an operational disk from a drive unit without per- 
forming the proper logical dismounting of the disk. When corruption 
occurs, the amount of storage actually occupied on the disk as a result 
of file processing is not reflected in the SAT. Storage occupied is 
not always reflected because storage allocation tables are manipulated 


in memory individually and are not written back to the disk immediately. 


The system manager must rebuild the corrupted SATT.SYS file 
by using the CLEAN command of the UTILTY system program. Before the 
clean operation on a disk can proceed, the disk must be in a state which 
ensures unavailability for normal usage (opening of files). Such a 
state is termed the locked state. When the disk device is in the locked 


state, no user except a privileged user can open files on that disk device. 


It is therefore necessary, before a clean operation is to be 
performed, to make the disk device unavailable to users. The system 
manager makes the device unavailable by use of the LOCK command of the 
UTILTY system program. After the action of the LOCK command is 
completed, the system manager then initiates the clean operation by 
use of the CLEAN command. 


Once the clean operation is completed, the system manager can 
safely make the disk available to users of the RSTS/E system. He 
accomplishes this by use of the UNLOCK command. Once a disk device 
is placed in the unlock state by the UNLOCK command, users are allowed 


to open files on the disk. 


Before a disk pack or cartridge can be properly removed from a 
drive unit, actions similar to those of preparing the disk for use 
must be employed. For example, if the system manager desires to 
replace a private pack with another private pack, he must follow a 
careful procedure. (Under no circumstances should a public pack be 
removed from the system during normal system operation.) First, he 
must ensure that no files are open on the drive unit. The system 
manager can do this by requesting a disk status report through the 
SYSTAT system program. His next action would be to lock the device 
unit by use of the LOCK command. This action ensures that non- 


privileged user programs cannot open any more files on the disk. 


When the disk pack to be removed from the drive unit has no OPEN 
files and has been LOCKed, the system manager next must disassociate 
that disk pack from the drive unit. He does so by logically dis- 
mounting the device with the DISMOUNT command. After the dismounting 
action is completed, the disk pack can safely be removed from the 
drive unit. Any pack which is to replace the pack removed must undergo 
the procedures previously described for proper use of the pack. These 
procedures are summarized in Table 6-3. 


6.3<62.2 Removing Files from an Account - Before an account can be 
deleted from the RSTS/E system or deleted from a private disk, the 


account must contain no files. The ZERO command of UTILTY enables 


the system manager to remove all files from an account on a device. 


6.3.2.3 Changing Quota and/or Password of an Account - Each user 


account in the RSTS/E system has associated with it a quota of disk 
storage that the account can retain at logout time and a password 
which allows access to the system. The quota and password are speci- 
fied by the system manager when the account is created. 


The system manager can change the quota by use of the QUOTA 
command of UTILTY. The system manager specifies, in the QUOTA 
command, the account number and the decimal number of 256-word blocks 
of disk storage he wishes the account to be able to retain a logout 
time. If he specifies zero for the quota, he allows the account an 


unlimited quota of blocks. 


The system manager can change the password of an account by using 
the CHANGE command. 
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Table 6-3 


Procedures for Using Disk Packs and Cartridges 


Enter a Pack or Cartridge to Remove a Pack or Cartridge from 
the System! the System 


l. Use the SYSTAT system pro- 1. Invoke UTILTY and use LOCK 
gram to ensure that the drive command on the drive unit 
unit is free. containing the pack to be 


removed. 


Place the pack in the drive. Use SYSTAT disk status report 

When the drive is READY, to determine the number of 

write enable it. OPEN files. If zero, proceed. 
If non-zero, wait until all 
files are closed before 
proceeding. 


Invoke the UTILTY system With no files open on the 
program and use MOUNT com- device unit, use the DISMOUNT 
mand to notify system of command to notify system that 
new pack. the pack is being removed. 


Use CLEAN command if Remove pack from disk drive 
necessary. unit. 


Use UNLOCK command to free 
device for use. 


‘The disk pack is assumed to have been initialized and formatted using 
the DSKINT initialization option. See Chapter 3 for a description of 
DSKINT initialization option. 
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6.3.3 Operational Control of the System 


Certain commands of the UTILTY system program control the opera- 
tion of the system. Such commands are listed for reference in Table 
6-2 under the category of operational control. These commands and 


examples of their possible usage are described in this section. 


When the system manager is on-line in the RSTS/E system, he can 
monitor and control system operations. By use of the SYSTAT system 
program, he observes the number of free small buffers. If, for 
example, the number of free small buffers drops below 10, system 
efficiency declines. He can remedy the possible degradation of system 
efficiency by preventing more users from logging into the system. The 
system manager prevents further logins by using the NO LOGINS command. 
The system manager also can use the NO LOGINS command in preparing to 


shut down time sharing operations of the RSTS/E System. 


The system manager can communicate with a user at his terminal 
or with all users by the SEND command. The SEND command causes a 
specified text string to be placed in the output buffer of a terminal 
or all terminals and, as a result, be printed on the terminal keyboard 
printer. If a user assigns a peripheral device for an inordinately 
long time, for example, the system manager can transmit a message 
requesting the user to deassign the device. By specifying ALL in place 
of the device designator of a single keyboard, the system manager can 


transmit the message to each on-line terminal in the RSTS/E system. 


If it becomes necessary, during the course of system operations, 
to handle troublesome users, the system manager has two capabilities. 
He can cause a user's terminal (or all users' terminals) to execute 
a text string by the FORCE command. He can also terminate a user's job 
by the KILL command. The FORCE command places a text string in the 
input buffer of a specified terminal as if it had been typed by the 
user. If the first character of the text is the up-arrow character 
(t), it is replaced by a CTRL/C (fC). The following sequence of two 
FORCE commands causes a user's terminal to receive two command strings, 


which, when executed, log the user's job out. 


FORCE KB4: | BYE 
FORCE KB4: YES 


[ro fru 


The KILL command terminates the user's job. The user is 


immediately logged off the system. 


If the system manager determines that a dataset line is in use 
but no keyboard activity is taking place (by SYSTAT job status report), 
he can disconnect the dataset. The HANGUP command causes the remote 
line specified by KBn: to be disconnected. The hangup capability 


prevents a user from monopolizing the line without being charged for 


The DATE and TIME commands allow the system manager to set the 
system date and the value of the 24-hour clock, respectively. 


6.4 CREATING AND DELETING USER ACCOUNTS - REACT 


The system manager or a privileged user creates and deletes 
accounts by use of the REACT system program. The REACT system pro- 
gram enters user accounts on and deletes user accounts from either 
the system device in the public structure or individual disk devices 


in the private structure. 
REACT is called by using the RUN command as is shown below. 
RUN $REACT 


REACT responds by printing the following message which requests that 


the user specify a function. 


"REACT' SYSTEM ACCOUNT MANAGER 
FUNCTION? 


The three valid functions are described in Table 6-4, and explained in 
the following sections. 


6.4.1 Creating Individual Accounts - ENTER Function 


The ENTER function creates individual user accounts. When the 
system manager runs REACT, he invokes the ENTER function by typing E 
in response to the request for a function. Upon recognition of the 
E response, REACT prints a series of questions. A response to each 
question must be typed by the user before the appearance of the next 
question. The questions are explained in Table 6-5. 
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Table 6-4 
REACT System Program Functions 


Purpose 


To enter individual accounts on 
system disk or a disk in the private 
structure. 


To delete individual accounts from the 
system disk in the public structure 

or from a disk in the private 
structure. 


DELETE 


To create standard user accounts on 
the system disk from the ACCT.SYS 
file at system generation time. 


STANDARD 


The following is a sample dialogue for the ENTER function. 


RUN SREACT 

"REACT' SYSTEM ACCOUNT MANAGER 
FUNCTION? E 

PROJ,PROG? 100,100 
DISK:PASSWORD? DEMO 

QUOTA? 500 

CLUSTER SIZE? 
PROJ,PROG?  {Z 


READY 


If the system manager enters an account on a private disk, he 
permits the owner of the account to create files on that disk. Prior 
to using REACT, the pack must be logically mounted and placed in the 
unlock state by means of the UTILTY system program. Refer to the 
discussion under the title "Disk Management" in this chapter. 


If the system manager enters an account on the system disk, he 
permits the owner of that account access to the RSTS/E system and 
use of storage space within the public structure. When a new account 
is created, REACT also places an entry for the new account in the 
AccT.SYS file. 


Table 6-5 


Responses to ENTER Function Queries 


PROJ , PROG? n,m The user account number to be 
CTRL/Z 


entered in the MFD, where 
DISK: PASSWORD? passwd 


l<=n<=254 and @<=m<=254. 


The user terminates the dialogue 
and. REACT by typing the CONTROL 
key and Z combination simultane- 
ously. 


To enter a password for an account 
on the system disk MFD, where 
password is from 1 to 6 alpha- 
numerics. No value for DISK need 
be specified since the system disk 
is assumed. 


To enter a password to an account 
on a device in the private struc- 
ture, where dev is the device 
designator and passwd is from l 
to 6 alphanumerics. 

For example: 


dev: passwd 


: 
CLUSTER SIZE? n 


DK1:PASS 


DK1 must be logically mounted and 
in the unlock state by means of 
the UTILTY program prior to 

invoking REACT. 


The number of 256-word blocks of 
disk storage the user account is 
allowed to retain at LOGOUT time 
where §@<=n<=65,535 and @ means no 
quota is imposed upon the user's 
account. . Therefore, a value of 
@ allows the user account 
unlimited disk storage retention. 


The account UFD cluster size where 
n is §,1,2,4,8, or 16. If @ is 
specified, the pack cluster size 
is used. If non-zero the value 
for n must be at least the pack 
cluster size. Cluster sizes of 
1,2, or 4 are recommended for 
most accounts. The maximum number 
of files a user is allowed to 
create is approximated by multi- 
plying the UFD cluster size by 72. 


6.4.2 Deleting Accounts - DELETE FUNCTION 


The DELETE function removes individual user accounts from the 
system disk or from a disk in the private structure. As in the case 
of the ENTER function, a disk in the private structure must be 
logically mounted and in the unlock state prior to deletion of an 
account. In addition, before an account is deleted, the UFD of that 


account must contain no files. To clear the UFD of an account of 
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switch of the PIP system program must be used. See the description 
of the UTILTY system program in this chapter and of PIP in Chapter 4 


of the RSTS-11 System User's Guide. 


The DELETE function is invoked by typing D in response to the 
request for a function. The REACT program prints a series of questions. 
A response to the question must be typed by the user before the next 


question appears. The questions are explained in Table 6-6. 


Table 6-6 
Responses to DELETE Function Queries 


The user account number to be 
deleted from the MFD. 


The user terminates the dialog 
and REACT by typing the CONTROL 
key and Z key combination 

simultaneously. 


By typing the RETURN key, the 
system device is specified. 


The device designator of a disk 
in the private structure. For 
example: 


DK1: 


The disk must be logically 
mounted and in the unlock state 
by means of the UTILTY system 

program prior to invoking REACT. 


The following is a sample dialog for the DELETE function. 


RUN SREACT 

"REACT' SYSTEM ACCOUNT MANAGER 
FUNCTION? D . 
PROJ , PROG? 100,100 

DISK? DK1: 

PROJ , PROG? 12 


READY 
6.4.3 Automatic Creation of User Accounts - STANDARD Function 


The STANDARD function in the REACT system program is provided to 
facilitate automatic creation of a large number of user accounts when 
the system disk is built. Explanation of the STANDARD function is 
presented in detail in Section 4.4 of this manual. A few ancillary 


remarks are made here. 


The user creates the ACCT.SYS file as shown in Section 4.3.5 in 
the sample dialog for building the system library. The file ACCT.SYS 
is stored in the system library account [1,2]. ACCT.SYS is an ASCII 
text file, each line of which is formatted with the following: the 
items which would be specified by the user in response to the questions 
of the ENTER function and a name item. Each line of the file repre- 
sents a single account to be created. The general format is as 


follows. ‘ 
proj,prog,passwd,quota,cluster,name 


The items proj, prog, passwd, quota, and cluster are described under 
the ENTER function. The name can contain any additional information 
about the account such as the owner's name. The name item is not 
used by REACT but is used by GRIPE. The item, name, must contain no 
commas, single quotes, or double quotes. The accounts [2,1] and [1,2] 
can appear in the ACCT.SYS file although they have been created pre- 
viously during the REFRESH action of the system generation procedure. 
These account entries in ACCT.SYS are only used by the GRIPE system 


program. 


6.5 PERFORMING SYSTEM ACCOUNTING OPERATIONS - MONEY 


The MONEY system program enables the system. manager to extract 
system accounting information for all accounts in the system or for 
selected accounts. MONEY can be run by a non-privileged user to obtain 
his own account information (excluding password) as described in 
Chapter 4 of the RSTS-11 System User's Guide. 


MONEY is called by typing the following command while logged into 
the RSTS/E system. 


RUN SMONEY 


If the caller is a privileged user, a sequence of option queries is 
printed at the keyboard. Typing an answer to one query causes the 
next one to be printed. The queries and the explanation for each 

are given in Table 6-7. The account data given as output for each 


account is described in Table 6-8. 


The MONEY system program can be run during normal time sharing. 
No conflicts arise if the system attempts to update a user's accounting 
information while the MONEY program is accessing it. When the RESET 
option is used, MONEY reads and resets to zero the user's accounting 
information before any system action can update the values being read 


and reset. Thus, no user accounting imformation is lost. 


Some of the items output can be used to weight billing or evalu- 
ate usage. The item KCT, in effect, reflects system usage more 
accurately than the CPU-TIME item. For example, two users may each 
exhaust one minute of CPU-TIME in an accounting period. However, 
one user may tie up 2K words of memory while the other may occupy 6K 
words each time he runs. The first user's KCT value is incremented 
by 2 for each tenth of a second his 2K job is running. With 
the 6K user, each tenth of a second he runs, his KCT value is incre- 
mented by 6. The 6K user is tying up more system resources and this 
is reflected in his higher KCT value. Thus, a user's average job 
size can be gained by dividing the number of KCT's reflected for the 
accounting period by the number of tenths of seconds derived from the 


value of CPU-TIME. Reférring to the example of values in Table 6-8, 


Table 6-7 
MONEY System Accounting Program Options 


OUTPUT DEVICE? dev: filename.ext A file structured or non-file 
structured device can be speci- 
fied. Indicating a disk file 
reduces processing time. 

For example: 


MONEY .DMP 


MONEY writes the data to the 
file which can later by queued 
for printing. 


RETURN key Output is printed at the logged- 
in keyboard printer. 


PRINT PASSWORDS? NO Typing anything except NO causes 
passwords to be printed. 


RESET? NO Typing anything except YES 
causes the accumulated 
accounting data to be preserved. 


Typing YES causes the following 
items to be reset to zero. 


CPU-TIME 
KCT's 
CONNECT TIME 
DEVICE TIME 


Type the disk device designator 
with unit number n to select 
the accounting data from a pri-~ 
vate pack. 


The accounting data selected is 
for all public disks. 


SELECTIVE? Typing anything except YES 
causes accounting data for all 
accounts (on the private pack 
or on the system, whichever the 
reply to the DISK? query indi- 
cates) to be dumped. 


Typing YES causes an additional 
query ACCOUNT? 


(continued on next page) 


Meaningful accounting data on a private disk is account number, 
number of blocks occupied, disk quota, and UFD cluster size. 

The system updates only the system disk MFD with CPU time, kct's, 
connect time, and device time. 
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Table 6-7 (Cont.) 
MONEY System Accounting Program Options 


Option Query Reply 


ACCOUNT? n,m 


Explanation 


The account query appears if the 
reply to the SELECTIVE? query is 
YES. Accounting data is dumped 
for the account specified by the 
project-programmer number [n,m], 
foliowing which, the query is 


repeated. 
CTRL/C Typing CTRL/C or CTRL/Z 
CTRL/Z terminates the program run. 


Table 6-8 


MONEY System Accounting Program Output 


Header 
Description Meaning Example 


ACCT Project-programmer 100,100 
number (account) 


PASSWORD Account password DEMO 
given at login time 


CPU-TIME Number of hours:minutes: 1:23.2 (one minute, 
seconds.tenths of a 23.2 seconds) 
second of processor time 
the account has used 
since the last reset. 


Core usage factor (kilo- 3000 
core-ticks). One KCT is 

the usage of 1K of core 

for one tenth of a second. 


CONNECT Number of hours and 2:34 (2 hours, 34 
minutes (hh:mm) of minutes) 


terminal connect time. 


DEVICE Number of hours and 20 (20 minutes) 
minutes (hh:mm) of 
device usage time, 
excluding public disks. 


Number of 256-word 100 
blocks of disk storage 
allocated. 


Number of 256-word 500 
blocks the account is 

allowed to retain at 

logout time. 


UFD cluster size 2 


user [100,100] average job size of 3.6K is computed by dividing the 
number of KCT's, 3000, by the number of tenths of seconds derived 
from CPU-TIME, 832. 


The value under the header description DISK reflects the actual 
number of blocks tied up in file allocation on disk. It is not the 
same value reported by the CATALOG system command. A file may occupy 
1 block on a disk as reflected by the CATALOG command, but ties up 
3 additional blocks of disk storage if the file cluster size is 4 
blocks. In essence, the user is depriving the system from claiming 
those three contiguous blocks in the cluster although the file is not 


currently occupying all the Space. 


The information given under the header UFD is the user file 
directory cluster size. No other system program returns this value 
which the system manager specifies when the account is created by the 
REACT system program. It is provided in the MONEY output for infor- 


mation purposes only and has no accounting value. 


It is advised that the system manager periodically execute the 
RESET option to prevent overflowing the accounting values stored on 
disk. The following list shows the maximum times that can be stored 


for each statistic without an overflow. 


On Disk In Memory 
Device Time 1092 hours 1092 hours 
Connect Time 1092 hours 68 hours 
CPU Time 116 hours 29 hours 
KCT's 116 hours at 29 hours at 

16K words 16K words 


At logout time, the system updates the values on the disk with accu- 
mulated values from memory. Thus to prevent loss of accounting data, 
the user must log a job off the system before any of the values in 
memory overflow. In like manner, the system manager must execute 

the RESET option before the values on disk overflow. The sizes of the 
accounting data fields on disk allow approximately one week of con- 
tinuous system operation without overflow. Therefore, MONEY must be 
run with the RESET option at least once per week. The MONEY program _ 
indicates reset is in effect by adding the text WITH DATA BEING RESET 


to the accounting printout header line. 


6.6 MONITORING SYSTEM STATUS - SYSTAT 


During normal time sharing operations, the system manager should 
monitor the status of the RSTS/E system. He gains information con- 
cerning system status either by use of the system program SYSTAT or, 
on systems with sufficient memory storage, by running the VT5DPY 
program. The options and output supplied by the SYSTAT system program 
are described in Chapter 4 of the RSTS-11 System User's Guide. The 
VT5DPY program description appears in Section 6.13. The discussion 
here gives the system manager guidelines on how and when to use system 


status information. 


Several uses of SYSTAT are described elsewhere in this chapter 
in conjunction with other system manager operations. Those instances 


are listed here. 


a) During preparation for system shut down, to determine 
active jobs and disk devices and assignable devices in use. 


b) In conjunction with the UTILTY system program command 
HANGUP, for determining misuse of a remote line. 


c) In conjunction with the UTILTY command NO LOGINS, when 
the number of free small buffers is less than 10. 


Refer to the discussion relevant to the individual system program or 
system operation for more information on the above uses of SYSTAT. 


Further uses of SYSTAT are listed below and discussed in the ensuing 


paragraphs. 


dad) Uncovering malfunctioning keyboards by the HUNG TTY count. 


e) Guarding against a disk device filling up by watching the 
FREE block count. 


£) Following the progress of user jobs or detached jobs by 
the STATE and RUN-TIME items of job status. 


Item (d) refers to the HUNG TTY count reported in the SYSTAT buffer 
status report. A HUNG TTY count of zero is good. A HUNG TTY count of 
non-zero indicates the presence of a malfunctioning terminal or termi- 
nals. The ERRDIS program can identify the device or devices causing 
the error count. If the HUNG TTY count increases rapidly, a field 


hardware specialist should be consulted. 
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The FREE block count mentioned in item (e) reflects the apparent 
number of free blocks on each disk and is given in the disk status 
report of SYSTAT. For practical purposes, however, such as for 
allocating a file on the device, all of the free blocks reported by 
SYSTAT may not be usable. A NO ROOM FOR USER ON DEVICE message may 
be generated although SYSTAT reports that enough FREE blocks exist. 

The file cluster size or the number of clusters required can prevent a 
file from fitting on the device desired. For example, a file whose 
cluster size is 16 and whose liength is 10 biocks possibly does not fit 
on a device which SYSTAT reports to have 50 free blocks of file space 
remaining. The cluster size of 16 demands that 16 contiguous blocks 

of free space must exist on the device before the file can be allocated 
to the device. In some cases, 16 contiguous blocks simply do not exist 
on a device. (It must be pointed out that RSTS/E does not allow a file 


to extend to another physical device.) 


A further condition exists for showing NO ROOM FOR USER on a 
device. The UFD is perhaps full and cannot accommodate the creation 
of another file. The UFD cluster size was not made large enough when 


the account was created with REACT. 


The occurrence of jobs being stalled in a resource sharing 
system is detectable by the means presented in item (f). If the 
system manager notices that a RUN-TIME value of a job is not increasing 
(the value is printed out in a job status report), it indicates that 
the job is stalled, waiting for an I/O device. One user job in the 
system can ASSIGN a device or keep an assignable device locked by having 
one file open on it. The system manager can determine the selfish user 
job by examining the device status report which associates the busy 
device with the job number of the user controlling that device. The 
system manager can request that the user free the device or, if that 


is not viable, can use UTILTY commands to force the job off the system. 


The status of detached jobs is of interest also. If a detached 
job is reported by SYSTAT to be in the HB state (hibernate), it is 
never eligible for run time. The HB state indicates that the detached 
job generated an error or has completed execution. The problem of a 
détached job in the HB state is handled by logging into the system at 
a free terminal, by using the attach capability of LOGIN and attaching 


the job to a terminal. Once the detached job is attached to a terminal, 


messages can be printed. 


6.7 DETERMINING TERMINAL AND REMOTE LINE CHARACTERISTICS - TTYSET 


The RSTS/E system operates with a variety of terminals. During 
system generation, the system manager specifies the numbers and types 
of terminal interfaces as part of the hardware configuration. The 
types of terminals are intentionally not specified. Since many ter- 
minals can operate in Teletype mode at a speed of 110 baud, the system 
automatically sets the default characteristics of all line interfaces 
as those of the ASR-33 device. The system manager or privileged user 
must set the characteristics of other types of terminals. 


The TTYSET system program sets terminal characteristics. As 

described in Section 4.5 of the RSTS-1l System User's Guide, a user 

can set the characteristics of his own terminal by TTYSET commands. 

The system manager or privileged user can set the characteristics of 
terminals other than his own by the privileged TTYSET KBN: command. 

The standard method of setting characteristics of local lines is by the 
TTYSET commands in the START.CTL file. This procedure sets up all 
local lines automatically at the start of each time sharing session. 


Two methods exist to set characteristics of remote lines. First, 
all remote lines can have the default characteristics of the ASR-33 
device. Consequently a remote user must log into the system at a speed 
of 110 baud and then run TTYSET to set the characteristics of his ter- 
Minal. If the remote line is connected to a DCll single line interface 
or to a DH11 multiplexor line, the user can type the TTYSET SPEED com- 
mand to change the baud rate. The terminal characteristics revert to 
those of the ASR-33 device when the user hangs up the line. 


The second method for setting characteristics of remote lines 
involves setting the so called ring characteristics. The system manager 
or privileged user can run TTYSET to set the ring characteristics which 
cause the system to automatically use the ring characteristics every 
time it answers a call on a particular remote line. By setting ring 
characteristics for a remote line, the system manager can establish 
certain lines for alphanumeric display terminals running at 300 baud, 
for 2741 communications terminals, or for other types of terminals. 

The ring characteristics remain in effect for the current time sharing 
session unless changed again by TTYSET. TTYSET commands in the 
START.CTL file can also establish ring characteristics. 
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6.7.1 Establishing the Terminal Speed Characteristics File - 
TTYSET.SPD 


The TTYSET system program has a command which sets the baud rate 
of a variable speed line so that a variable speed terminal device can 
be enabled to operate at any of its legal speeds. The command is the 
SPEED command. The proper functioning of the SPEED command requires 
that the system manager create a file called TTYSET.SPD and store it 
under the system library account [1,2]. The TTYSET.SPD file contains 
entries in ASCII format which specify the values for the speeds (baud 
rates) that a given terminal line can handle. Currently, the DC1l 
remote line interface and the DH1l multiplexer interface are the only 


RSTS/E supported devices which support programmable baud rates. 


The system manager creates the TTYSET.SPD file under the system 
library account [1,2] by running PIP and specifying values as the 


following sample format demonstrates. 


RUN $PIP 

PIP - RSTS V@5B-24 SYSTEM #219 

#SY@:STTYSET.SPD<KB:/FA 

ll, 0,50, 75,110,-1,150,200,300,600,1200,1800,2400,4800,9600,-1,-1 
12,118,-1,158,38%,-1, -1, -1, -1, -1, -1, -1, -1, -1, -1,-1,-1 
13, O,-1, -1,110,-1,150, -1,300,600,1200, -1,2400, -1, <-1,-1,-1 
tZ 

#1Z 


READY 


Each line of the file TTYSET.SPD contains 17 entries separated by 
commas. The first entry is the keyboard number of the line interface 
which allows programmable baud rates. Each of the remaining 16 entries 
in the line represents the baud rate corresponding to a valid speed 
setting of 9 through 15. Speed settings that are not used must have a 
value of -l. 


The conventional baud rates are shown in the sample format above 
at the line beginning with keyboard line number 11. The sixth, 
sixteenth, and seventeenth entries in the line are not used on RSTS/E 
and must contain -l1. The entries are, on the DH11 multiplexer, 134.5 
baud and two externally controlled baud rates. If a baud rate is 


Although the 134.5 entry must not appear in the TTYSET.SPD file, the 
speed 134.5 is used for 2741 terminals. When the user types the 
macro command 2741, the program sets speed 4 (134.5) on the DH1l 
line or speed 2 on the DC1l line but does not check the entry in 

the TTYSET.SPD file. 
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allowed on a keyboard line, the value for that speed must appear for 
the speed setting established to represent that baud rate on the 


related line interface device. 


Take, for demonstration purposes, the line beginning with key- 
board line number 12 in the same format above. The entry for KB12 
represents values that would be entered for a typical DC1ll remote line 
interface which is established to handle the valid, variable speeds of 
a VT@5A display terminal or LA3@S serial DECwriter. The DCll interface 
supports four different speeds. The four entries in the line after 
the entry for the keyboard line number are used to define the speeds 
allowed on that DC1l line. The VT@5A terminal and LA3@S DECwriter 
can handle speeds of 110, 150, and 300 baud. The entries for those 
speeds are made in the relative positions of the line for KB12. The 
entry for 134.5 (between 110 and 150) is not usable on rsts/Et and 
must contain a -l. All other entries in a line for a DC1l must con- 


tain a -l. 


The line beginning with keyboard line number 13 in the sample 
format above represents values that would be entered for a DH11 multi- 
plexer interface which is established to handle the valid speeds of a 
VT@5B display terminal. The DH11 interface supports up to 16 different 
speeds including # baud. (A speed of zero effectively turns the line 
off.) The VT#5B terminal can handle speeds of 110, 150, 300, 600, 
1200, and 2400 baud; @ baud and split speeds are also allowable. The 
entries for those speeds are made in the proper positions of the line 
for KB13. For those speeds not supported by or not allowed for the 
VT@5B terminal on the KB13 line, the user must indicate by making a 


-l entry. 


Although the 134.5 entry must not appear in the TTYSET.SPD file,the 
speed 134.5 is used for 2741 terminals. When the user types the 
macro command 2741, the program sets speed 4 (134.5) on the DH11 line 
or speed 2 on the DC1ll line but does not check the entry in the 
TTYSET.SPD file 


The system manager ensures that the file TTYSET.SPD is stored in 
the system library account [1,2 ]on the system disk when he types the 
SY: device specification and the dollar sign character ($) preceding 
the filename in the PIP command string. The CTRL/Z combination (f2Z) 
typed on the line following the text for KB13 terminates the entry of 
text to the ASCII file TTYSET.SPD and returns control to PIP, signalled 
by the # character being printed. The CTRL/Z combination typed on the 
line with the # character terminates the PIP run and returns control to 
the RSTS/E Monitor. It is recommended that, after creating the TTYSET. 
he system manager run the TTYSET program and execute the 


SPD fala = 
fy Liat, C1 


SPEED command for each line. 
6.7.2 TTYSET Privileged Feature - KBn: Command 
aotpe ftiviregedq feature ~— Kon: Command 


The system manager sets the characteristics of other terminals 
in the RSTS/E system by use of the KBn: command. The following example 
demonstrates the use of the KBn: command. The system manager, while 
logged into the system under his privileged account, calls the TTYSET 
system program as follows. 


RUN S$TTYSET 


'TTYSET' TERMINAL CHARACTERISTICS PROGRAM 
ee ee eee 
? 


The program responds with a header line and a question mark character 
(?), which indicates that the program is ready to accept commands. 
If the system manager wishes to set the characteristics of a VT@5A 


terminal at keyboard 3, he types the following commands. 


2KB3: 
FOR KB3: 
FOR KB3: 


VTg5 


* lev 


In response to the system manager typing the KB3: command, TTYSET 

prints the FOR KB3: prompting message. This message indicates that 
commands typed apply to keyboard number 3. The VT05 command immediately 
sets the characteristics of the line to those of a VTO5A alphanumeric 
display terminal. TTYSET prints the prompting message again. The 

user can type another KBn: command to set characteristics of another 


keyboard. 


The system manager can also change the individual characteristics 
of a local terminal. If he desires to limit the line length of the 


terminal at keyboard unit 4, he types the following commands. 


FOR KB3:? KB4: 
FOR KB4:? WIDTH 60 
FOR KB4:? FXIT 


READY 


As a result of the execution of the above commands, whenever 60 
characters are printed on a line of the terminal at keyboard unit 4, 
a carriage return and line-feed operation is performed. The EXIT 
command terminates TTYSET. 


6.7.3 Automatic Setting of Local Terminal Characteristics 


The setting of terminal characteristics in the RSTS/E system 
applies only to the current time sharing session. This condition 
allows for replacement of an ASR-33 type terminal with any one of 
the authorized terminals without having to change the system configura- 
tion and, thus, rebuild the system. Since it is quite bothersome for 
the system manager or a user to set characteristics of local terminals 
each time the system is initialized, the INIT system program can 
automatically set local terminal characteristics by commands in the 
START.CTL and CRASH.CTL files. Refer to the sample START.CTL and 
CRASH.CTL files in Section 6.1. 


6.7.4 Setting Terminal Characteristics of Remote Lines - /RING 


A remote line user whose terminal is other than an ASR-33 type 
terminal must set the characteristics of his terminal each time he 
logs into the system if he wants to ensure recognition of the char- 
acteristics of that terminal by the RSTS/E system. The characteris- 
tics remain set until either the telephone is hung up, the line is 
disconnected or the system shuts down or restarts. 


The /RING option relieves the user from the necessity of setting 
the characteristics each time he logs into the system on a certain 
remote line. For example, to set the characteristics of the remote line 
on keyboard 14 for the current time sharing session, the system manager 
can run TTYSET under a privileged account and type commands as follows. 
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?KB14:/RING 
FOR KB14: (RING)? VT@5B 
FOR KB14: (RING) ? 


When the system manager indicates the /RING option with the KBn: com- 
mand, TTYSET prints the prompting message FOR KBn: (RING) after which 
any TTYSET command can be typed. The command takes effect immediately 
and TTYSET prints the prompting message again. If the user is not 
logged into the system under a privileged account or the characteristics 
of the line conflict with the command, TTYSET prints an error message 
and the prompting message. If TTYSET is successful, the characteris- 
tics for the remote line are set for the duration of the current time 
sharing session. Each time a user dials the particular line, the 
system uses the characteristics for that terminal. 


One caution is in order. The DL11E-type interface and the indi- 
vidual local interfaces (KL11, DL11-A through DL11-E, and LC1l) do not 
have programmable baud rates. Therefore, the user must not execute 


commands to change baud rates on a keyboard line having any of those 
interfaces. 
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6.8 PROCESSING USER COMMENTS - GRIPE 


The RSTS/E system includes a program to allow users of the system 
to communicate comments to the system manager. Comments are entered, 
under the control of the GRIPE system program, to a common file named 
GRIPE.TXT. The file, GRIPE.TXT, which retains the user comments for 
inspection by the system manager, is created, expanded, and deleted on 
an as-needed basis under the system library account [1,2]. As an aid 
in identifying the user who entered the comment, the GRIPE system pro- 
gram uses a name item supplied in the individual user's account infor- 
mation in the ACCT.SYS file, also stored in the system library account 
[1,2]. However, the name item and entry for the account in the 
accT.SyS file are not required for GRIPE to run. See Section 6.4.3 
for the ACCT.SYS file format. 


The system manager or a privileged user invokes the GRIPE system 


program in the same manner as the general user. (GRIPE is described 
in Chapter 4 of the RSTS-11 System User's Guide.) Once GRIPE prints 


its query line, the system manager can then examine the contents of 
GRIPE.TXT or can clear the contents of GRIPE.TXT. 


The *LIST command is used in the following manner to examine the 
contents of the GRIPE.TXT file. 


RUN SGRIPE 
YES? (END WITH ESCAPE) 
*LISTS OUTPUT? LP: 


READY 


The system manager types *LIST and the ESCAPE or ALT MODE key 
immediately after the query line. (Typing the ESCAPE or ALT MODE key 
on a separate line causes *LIST to be entered as text into the 
GRIPE.TXT file.) If the GRIPE.TXT file is empty, the message NO 
GRIPES FOUND is printed, followed by the READY message. Otherwise, the 
GRIPE program requests an output device on which to list the contents 
of the GRIPE.TXT file by printing the OUTPUT query. The system manager 
can type the RETURN key to have the comments listed at the keyboard 
printer or can type a device designator, such as LP: shown in the 
example above. The output for each user comment in the GRIPE.TXT file 
consists of an identification line (including the account entering the 


comment, the date and time it was entered, and an account name taken 


from the ACCT.SYS file) and the text of the comment. The program run 
is automatically terminated upon completion of the output. Control is 
returned to BASIC-PLUS. This action is signalled by printing of the 
READY message. 


The system manager clears the contents of the GRIPE.TXT file by 
using the *RESET command after invoking GRIPE. The following example 
demonstrates the use of *RESET. 


RUN $GRIPE 
YES? (END WITH ESCAPE) 
*RESETS 


READY 
The system manager must type *RESET immediately followed by the 


ESCAPE or ALT MODE key. The clearing of the GRIPE.TXT file and 
termination of the GRIPE run is signalled by the READY message. 
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6.9 ANALYZING SYSTEM CRASHES - ANALYS 


When a system crash occurs in RSTS/E, time sharing operations 
are halted. If the required conditions described in Chapter 5 are 
met, the critical contents of memory are written into the CRASH.SYS 
file in the system account [f,1] and the system disk is bootstrapped 
in automatic restart mode. 


The occurrence of a system crash subsequent to an initial one 
causes the CRASH.SYS file to be overwritten. Therefore, the system 
manager is provided with a means of retaining information in the 
CRASH.SYS file. This means is the ANALYS system program. The use of 
the ANALYS system program to document system crashes requires that the 
CRASH.SYS file be created at REFRESH time and that the crash dump 
feature be enabled at system start up time. 


The ANALYS system program is invoked by the following command: 
RUN SANALYS 


In response, a header line and two successive query lines are 
printed as follows: 


"ANALYS' CRASH DUMP ANALYZER 


INPUT? 
OUTPUT? CRASH. DMP 


The first query line requests a filename of the file to be 
analyzed, which by default is CRASH.SYS in account [#,1]. The user 
need only type the RETURN key, after which the second query line is 
printed. The second query line requests a disk file or a device 
designator for the output medium, which, for example purposes, is 
CRASH.DMP on the system disk in the sample dialogue. Normally, 
ANALYS takes about 5 minutes to run. Upon completion of the output, 
program execution is automatically terminated and READY is printed 


at the keyboard printer. 


It is useful for the system manager to cause the ANALYS system 
program to run automatically. This automatic invocation of ANALYS 
is accomplished by placing the proper commands in the CRASH.CTL file 
as FORCE commands. As a consequence of a system crash, the INIT 
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system program, executing the FORCE commands in the CRASH.CTL file, 
causes a job to run ANALYS. The method of accomplishing the auto- 


Matic invocation of ANALYS is described in Section 6.1. 


The output of an ANALYS system program run supplies valuable 
hardware and software information which can be used by a software 


specialist to determine possible causes of system crashes. 


6.10 SPOOLING OPERATIONS - QUEMAN, SPOOL, AND BATCH 


Spooling operations on RSTS/E depend upon interjob communication 
between a spooling program and a queue management program QUEMAN. 
Possible spooling programs are SPOOL, BATCH and RJ2780. SPOOL executes 
requests for a line printer unit and facilitates more efficient use of 
the device. BATCH executes requests on a pseudo keyboard device and 
provides non-attended job operations. RJ2780 is optional on all sys- 
tems and executes requests for communications between two computer 
systems. QUEMAN manages all requests for spooling programs and ensures 


that requests are handled properly. 


Interjob communication is attained by QUEMAN sending and receiv- 
ing messages with the send/receive SYS system function call to FIP. A 
user job must be privileged to run QUEMAN since it declares itself a 
receiving job on the system. Spooling programs on the system also 
employ the send/receive message facility to communicate with the com- 


mon receiving job QUEMAN. 


QUEMAN creates a common file QUEUE.SYS on account [1,2] on the 
system disk. The file accommodates up to 254 queued requests for 
spooling programs. Each request handles a maximum of 14 files. Each 
job request queued with the /AFTER optionoccupies two request slots in 
QUEUE.SYS. 


The QUEMAN program must have write access to the QUEUE.SYS file 
since it creates requests for spooling programs and updates control 
information in the file. A spooling program receives requests by 
notifying QUEMAN that it is ready to process. QUEMAN, in turn, 
accesses the queue file to determine if any requests exist for that 
spooling job. If no queued requests exists, the spooling program per- 
forms an indefinite sleep operation until awakened by QUEMAN with a 
request to process. In this manner, one program alone is responsible 


for maintaining the queue file. 


A user creates a request for a spooling program by running the 
QUE program. When QUE executes a command to queue a request, it sends 
messages to the QUEMAN program rather than directly writing the request 
to QUEUE.SYS. However, when a user requests to list current requests, 
QUE reads the information directly from QUEUE.SYS. This action possibly 


confuses a user if he tries to list a queue soon after he types 
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a request. Often QUEMAN is in the process of parsing the new request 
when QUE accesses QUEUE.SYS to list pending requests. For more infor- 
mation on the QUE program, see Section 4.11 of the RSTS-11 System 


User's Guide. 


QUEMAN enters requests in the QUEUE.SYS file based on a priority 
number between 1 and 255 specified in the QUE command. QUEMAN inserts 
a request with a given priority number ahead of those with lower pri- 
ority numbers. Routine requests are assigned a priority of 128. A 
privileged user can assign a priority higher than 128 and thus can 
force QUEMAN to process the request before others of lower priority. 
All users can assign a priority of less than 128 and can thus force 
QUEMAN to process the request only after all others of higher priority 
are processed. In this manner, requests of a non-critical nature do 


not slow up the processing of routine requests. 


Whenever a spooling program encounters an error, it interrupts 
processing and informs QUEMAN of the error. QUEMAN generates a request 
for user action and broadcasts the appropriate identifying information 
on the system console terminal. A user on the system handles the 
request by removing the error condition and typing a reply to QUEMAN. 
QUEMAN, in turn, clears the request from its internal tables and 
sends the reply to the spooling program. The spooling program, upon 


receipt of the reply, continues processing based on the user's request. 


For a spooling program servicing a line printer, certain errors 
are possibly self-correcting. This situation arises because the 
device handler for the line printer tests the ready status of an off 
line unit every 10 seconds. If the user removes the cause of the error 
(for example, fixes a paper jam) and puts the line printer on line 
again, the line printer software detects the ready status and auto- 
matically continues output. As a result, the spooling program detects 
that the error condition is cleared and informs QUEMAN. Finally, 
QUEMAN removes the request for user action since the spooling program 


has continued processing the queued request. 


Because of the highly interdependent nature of the queue manage- 
ment and spooling mechanism, it is recommended that the user not 
terminate any of the programs involved... Such termination possibly |. 
results in loss of data or destruction of the queve file. The user 
can leave terminating of spooling operations to the system shutdown 


procedures. 


The SHUTUP system program executes shutdown procedures which pre- 
serve file integrity. SHUTUP sends two messages to QUEMAN. The first 
message initiates QUEMAN's off-line procedure which entails informing 
each spooling program to complete processing the correct file. There- 
after, a spooling program closes all files, tells QUEMAN it is off- 
line, and kills itself. After sending the second message, SHUTUP waits 
for a reply from QUEMAN. After receiving the reply, SHUTUP waits 30 
seconds before killing any jobs and thus gives QUEMAN time to kill 
itself. If SHUTUP does not receive a reply from QUEMAN within 30 
seconds, it prints a message at the console terminal and does not 


proceed unless the user types an indicated response. 
6.10.1 Operating the Queue Manager - QUEMAN 


To run QUEMAN, the job must be privileged and the user must type 
the following command while at BASIC-PLUS command level. 


READY 


RUN SQUEMAN 

QUEMAN V@5B-95 - RSTS V@5B-24 
STARTED AT 11:31 ON 29-APRIL~-74 
Ria ee ae = Pee ee we toa te 


QUEMAN runs and prints its header line containing program and system 
names and version numbers and, subsequently, an accounting message 


giving the time of day and current system date. 


QUEMAN opens the system file QUEUE.SYS. If the file does not 
exist, QUEMAN creates and initializes it. QUEMAN notifies the user 


of this action by printing the following message. 
NO QUEUE FILE FOUND -- WILL INITIALIZE 


If the file exists and QUEMAN has write access to the file, it prints 
the * character indicating its readiness to accept commands. Another 
program having write access to the file causes QUEMAN to print the 
message QUEUE FILE OPENED BY ANOTHER PROGRAM ALREADY... CAN'T RUN STOP 
AT LINE 38. At this point, the user must determine which job has the 
file SQUEUE.SYS open and must terminate that job. By typing the CONT 
system command in response to the STOP AT LINE 3% message, the user 
causes QUEMAN to retry the open operation. 


To cause QUEMAN to DETACH, type \DE in response to the * 


character. For example, 


* \DE 
DETACHING... 


As a result, QUEMAN prints the DETACHING message and detaches itself 
from the keyboard. 


NOTE 


On ASR33 type terminals, the backslash 
character is generated by typing the SHIFT 
key and the L key simultaneously. The sys- 
tem echoes the SHIFT/L combination by 
printing the \ character. 


In general, QUEMAN should be run in the DETACHed state, except 
when some actual interaction with it is required. 


To execute QUEMAN commands, the user must attach the QUEMAN pro- 
gram to the terminal and type the particular command. For example, 
to terminate the QUEMAN program, perform the following actions as 
shown in the sample dialog.. 


ATTACH 5 


PASSWORD: 
ATTACHING TO JOB 5 
‘QUEMAN' ATTACHED 
TYPE \DE TO DETACH - 
* \EX 


READY 


The ATTACH command described in Section 4.1 of the RSTS-11 System 
User's Guide attaches the job to the terminal. The QUEMAN program 
prints the 'QUEMAN' ATTACHED message to indicate that it is attached 
to the terminal. 


NOTE 


At no time should the user type the 
CTRL/C combination. Such action pos- 
Sibly destroys the QUEUE.SYS file 
and causes the program to print the 
QUEUE FILE ENDANGERED message and to 
terminate execution. 


The asterisk character (*) indicates that QUEMAN is ready to execute 
a command. To terminate QUEMAN, type \EX. Subsequently, the program 
closes its files and exits to the system monitor as indicated by the 


READY message. 


Other commands recognized by QUEMAN are listed and described in 
Table 6-9. A command is preceded by a backslash character to distin- 


guish it from other possible responses. 


Whenever QUEMAN requires help from the user, it performs a stan- 
dard procedure. For example, if a spooler encounters a hung line 
printer, it sends a message to the QUEMAN program. QUEMAN broadcasts 
the standard text on the system console keyboard in the following 


format: 
****XQUEMAN (j) m:n REQUEST: text ? 
where: 
5 is the job number under which QUEMAN runs. 
m is the message identification number between 0 and 255 
which QUEMAN relates to a request for user action. 
n is the logical name of the requesting program. Examples 
of names are LPnSPL, BATCH, or RJ2780. The character n 
in LPnSPL denotes the line printer unit to which the 
SPOOL program directs output. 
text indicates QUEMAN must process a request from a spooling 


program. The text between the colon and the ? 
characters is the action message to which the user must 
respond. 


QUEMAN performs no further processing for the designated spooling job 
unless the user attaches QUEMAN to the terminal and responds to the 


request or unless QUEMAN deletes the message for the spooling job. 


Table 6-9 
QUEMAN Commands 


Initialize the QUEUE.SYS file. All pending 
jobs for all devices are removed and the 
protection is set to <40>. 


a 


Immediately close all files, remove QUEMAN 
from system receiver table and reset the 
priority. It is recommended that the user 
terminate all spooling programs before 
typing the \EX command. See Section 
6.10.4 for terminating instructions. 


Remove the spooling job indicated by the 
job number n from QUEMAN internal tables. 
The user can determine the proper n for a 
spooling program by using the \ST command. 


Print at the terminal any pending messages 
from spooling jobs.1 


Print at the terminal the status of spooled 
jobs currently running on the system. 


Detach QUEMAN from the terminal. 


1 


The QUEMAN program does not ordinarily print messages when it is 
attached to a terminal. When attached to a terminal, QUEMAN 
prints messages under the following circumstances. 


a. If ten messages have been received since the job 
was attached, 

b. If the user attempts to detach, or 

c. If the user types the \ME command. 


To respond to a request from QUEMAN, the user must type a line 
containing the identification number of the request being serviced and 


the command to the indicated spooling job. For example: 


***kKOQUEMAN (05) 1:LPOSPL REQUEST:LPO HUNG? 
ATTACH 5 
PASSWORD: 


ATTACHING TO JOB 5 
TOUEMAN’ ATTACHED 


TYPE \DE TO DETACH 
IT CO” 


|* 


The request LPO HUNG is an error message generated by the spooling 
program SPOOL running for line printer unit 0 (LP0:). The request 
identification 1 tells the user that this is the first active request 
for user action. The user can determine the cause of the error condi- 
tion and remedy it. He then attaches the QUEMAN job to the terminal 
and types a response to the asterisk character printed after QUEMAN 
attaches. The user types the identification number of the request to 
which he is responding (1) and the proper command (CO) to the spooling 
program. QUEMAN prints the asterisk again. The user can wait to 
determine if the response to the request is sufficient to correct the 


error. 


If a line printer error condition is removed before the user types 
a response to the request, the system automatically resumes printing 
according to the option the requester specified when he queued the 
file. The spooling program SPOOL notifies QUEMAN, which deletes the 
request. QUEMAN, in turn, notifies the user by printing a message. 
The following sample printout shows the action. 


**k*XOQUEMAN (95) 2:LPQSPL REQUEST: LP@:HUNG? 
REQUEST #2 DELETED by LPYSPL 


(For more information regarding SPOOL, see Section 6.10.2.) 
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QUEMAN handles a response to an action request by passing the text 
typed to the spooling program. The spooling program runs and processes 
the text. In the example shown, SPOOL executes the CO command of the 
SPOOL program. If the user's action properly remedied the hung condi- 
tion of line printer unit 0, the CO command causes SPOOL to perform 
the defined operation. When the command or the user's action is not 
sufficient to continue processing, the spooling program generates 


another request message for the QUEMAN program. 


If the user types an invalid message number, QUEMAN prints text 


similar to the following sample. 


MESSAGE #n NOT OUTSTANDING 
x 


The user is allowed to type a command or another response to the action 


request. 


QUEMAN prints error messages when the user types an invalid com- 
mand or response to the * character. These messages are listed and 
described in Table 6-10. 


The QUEMAN program monitors the activity of spooling programs and 
broadcasts information messages to the system console terminal. For 
example, if the user runs SPOOL, QUEMAN broadcasts a message similar 
to the following. 


QUEMAN MESSAGE: LP1SPL (4) PUT ONLINE AT 94:23 PM 


This message informs the user that a spooling program started 
execution on line printer unit 1 with job number 4. 


When the user types the CTRL/C combination to a SPOOL program, 
QUEMAN typically prints the following text. 


LP1SPL MESSAGE: {C TO SPOOLER 
QUEMAN MESSAGE: LP1SPL (4) REQUESTED OFF-LINE -- TAKEN 
OFF-LINE AT #4:22 PM 


Table 6-10 


QUEMAN Error Messages 


INVALID RESPONSE -- x 


JOB n NOT ON-LINE 


MESSAGE #n NOT OUTSTANDING 


QUEUE FILE ENDANGERED 


SPOOLERS ON-LINE -- CAN'T 
INIT 


BAD JOB NUMBER 


The response x typed by 
user was not one of the 
following valid commands: 
\IN, \EX, \RE:n, or \ST. 


An attempt was made to 
release a job by the \RE:n 
command and that job is 
not running under QUEMAN 
control. 


The user typed an identi- 
fication number indicated 
by n. QUEMAN determines 
the number requires no 
user action response, and 
continues operation. 


QUEMAN detects a CTRL/C 
and attempts to exit 
without destroying the 
QUEUE.SYS file. 


User types the \IN com- 
mand, not executable by 
QUEMAN since spooling pro- 
programs are currently 
running. 


User typed the \RE:n com- 
mand and n is not a valid 
number. For example, 
\RE:A. 


The first line records that the spooling program for LPl: detected a 
CTRL/C combination. The second line informs the user that QUEMAN 


removed the job from the QUEUE.SYS file at a specific time. 


The BATCH program sends messages to QUEMAN which, in turn, broad- 
casts them to the system console terminal. In such a manner, BATCH 
maintains a log of the jobs it executes. For example, QUEMAN prints 


such a sequence of messages from BATCH. 


BATCH MESSAGE: COMPAR: STARTED AT 03:02:22 AM 


BATCH MESSAGE: COMPAR: COMPLETED AT 03:08:09 PM 


The text BATCH MESSAGE identifies the information as coming from 

the BATCH program. The text COMPAR identifies the BATCH job name 
currently being executed. The remaining portion of each message tells 
the time in hours, minutes, and seconds for the start and completion 
of the job. For more information on BATCH operation, see Section 


Section 6.10.3. 


If any messages occur while QUEMAN is attached to a terminal, the 
program saves the QUEMAN job messages until the user types either the 
\ME command or the \DE command. In this manner, the user can type 
responses to requests without interruption from QUEMAN. Additionally, 
if new messages are pending and the user types the \DE command, QUEMAN 
prints the messages and gives the user a chance to respond to an action 


request before it detaches itself. For example, 


* \DE 


ADDITIONAL MESSAGES: 
QUEMAN MESSAGE: LPISPL (4) RELEASED -- TAKEN OFF-LINE AT 05:17 PM 


TYPE \DE TO DETACH 


* 
The user types the \DE command to QUEMAN when new messages are pending. 
QUEMAN prints any additional messages but not all pending messages 
and prints TYPE \DE TO DETACH followed by the * character. The user 
can then type a response to the action request or can type a QUEMAN 


command. 


6.10.2 Line Printer Spooling Program - SPOOL 


The line printer spooling program runs without user intervention 
and transfers files from disk, DECtape or magtape to a line printer. 
To run SPOOL, the user job is logged into the system under a privileged 
account. To start SPOOL, type the following command. 


RUN $SPOOL 


SPOOL runs and checks that the project number of the account is l. If 
the account is not privileged, the program prints the PROTECTION 
VIOLATION message and terminates. Otherwise, the program prints two 
lines. The first line tells the program and system names and version 
numbers and the second line requests the unit number of the printer. 
For example, 


SPOOL V@5B-9 - RSTS V#5B-24 SYSTEM #880 
LP UNIT#? 


SPOOL checks that the unit number entered is between @ and 7. If the 
number is invalid, SPOOL prints the query again. 


With the line printer unit number, the user can specify the 
following options. 


Reserve the line printer unit to the job as 
if the user had typed the ASSIGN LPn: 
command. 


Set the default form length to nnn which 
can be between 1 and 127. This value is 
used in the line printer mode option. 


Set the line printer width to nn to properly 
adjust the width of the job header pages. 
This is useful when 80 column paper is used 
in a 132-column unit. The option does not 
prevent the program from sending lines 
longer than nn to the printer. A line 
longer than 80 characters prints off the 
page if the printer is configured for 132 
columns but 80 column paper is used. 
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For example, to set the line printer width to 80 columns and assign 


line printer unit 1 when SPOOL starts, type the following. 


LP UNIT #2? 1/W1I:80/AS 


After entering a valid response to the UNIT # query, SPOOL opens 
the character generation file CHARS.QUE on the system library account. 
If the file does not exist, the program prints the message CHARS.BAS 
HAS NOT BEEN RUN -- CAN'T RUN and terminates. The user must run the 
CHARS.BAS program described in Appendix E. 


The program next determines the width of the printer by inspecting 


a parameter in the device data block. 


SPOOL next communicates with the QUEMAN program which initializes 
entries in the QUEUE.SYS file for the related device. If the queue 
manager is not running, SPOOL prints the following message: 


QUEMAN NOT RUNNING -- CAN'T RUN 


SPOOL terminates. The user must run QUEMAN as described in Sec- 
tion 6.10.1 and run SPOOL again. If a spooling program is currently 
running for that device, the system generates an error (ERR=18) and 
the program prints the following message. 


ILLEGAL SYS ( ) USAGE AT LINE 21010 -- SPOOLER WILL HALT 
The program attempted to declare the job as an eligible receiver and 
determined that SPOOL is currently active for that device. As a 
result, it terminates. Otherwise, SPOOL subsequently prints the fol- 
lowing message: 


DETACHING... 


The program then enables CTRL/C trapping and detaches itself from the 


terminal. 


To properly terminate SPOOL, the user attaches QUEMAN to the 
terminal and types the \RE command with the job number of SPOOL. If 
the user does not know the proper job number, he can type the \ST 
command to gain a status report. A typical procedure is shown in the 


following dialog. 


ATTACH 2 


PASSWORD: 
ATTACHING TO JOB 2 
TQUEMAN' ATTACHED 
TYPE \DE TO DETACH 
* \ST 
2 SPOOLERS ON-LINE 
3 LPOSPL LPP 2 PGPG 
4 LPISPL LPl 2 £69G 


ADDITIONAL MESSAGES: 

QUEMAN MESSAGE: LPISPL (4) RELEASED AT 95:17 PM 
TYPE \DE TO DETACH 

* \DE 

DETACHING ... 


Before detaching, QUEMAN prints an information message concerning the 
LPISPL job. For more information, see the description of terminating 


spooling programs in Section 6.10.4. 


The user can terminate SPOOL by attaching it to a terminal and 
typing the CTRL/C combination. This method is not recommended since 
the SPOOL program possibly is printing a job or QUEMAN is currently 
sending a print request to the SPOOL program. If the user does termi- 
nate SPOOL by typing the CTRL/C combination, SPOOL kills the job 
under which it is running. This action leaves the terminal logged off 
the system. QUEMAN subsequently prints the following messages at the 


system console terminal. 


LP1SPL MESSAGE: ‘C TO SPOOLER 
QUEMAN MESSAGE: LPI1SPL (4) REQUESTED OFF-LINE-~TAKEN 
OFF-LINE AT 04:22 PM 


The first message informs the user that the LP1SPL job detected the 


CTRL/C combination. The second message reports that QUEMAN has removed 
the LP1SPL job from its internal tables. 
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Normally, the SPOOL program starts when the INIT system program 
executes commands in the START.CTL and CRASH.CTL files. For example, 
a portion of a typical START.CTL file appears as follows. 


FORCE KB9: RUN SQUEMAN 
FORCE KB9: \DE 


FORCE KB12: RUN $SPOOL 
FORCE KB12: @ 


These commands assume both keyboards are logged into the system under 
privileged accounts. For more information on the INIT system program, 


see Section 6.1 of this document. 


6.10.2.1 Recovery from Line Printer Errors - Control of error handling 
in the spooling process is by interaction between the spooling program 
and the QUEMAN program. For example, if the supply of paper is 
exhausted or if the paper jams, SPOOL generates the DEVICE HUNG OR 
WRITE LOCKED error (ERR=14), sends a message to QUEMAN, and discontinues 
processing. QUEMAN prints a message at the system console terminal 
(KBY:) similar to the following sample printout. 


****kQUEMAN ($2) 3:LP@SPL REQUEST: LP#: HUNG? 


The message tells the user that the spooling job for line printer unit 
@ (LPYSPL) has generated request number 3. Before SPOOL can resume, 
the user must correct the error. If SPOOL determines that the error 
is gone, it continues printing based on the options specified when 

the requester queued the file for printing. In such a case, SPOOL 
notifies QUEMAN which, in turn, deletes request number 3 and prints a 


message to that effect. 


If the user cannot correct the error, or wishes to perform some 
other operation, he must leave the line printer off-line, attach the 
QUEMAN job to a terminal and type the request number followed by a 
SPOOL command. Table 6-11 describes the valid commands. If the user 
types an invalid command, SPOOL catises QUEMAN to print the ILLEGAL ~~ 
RESPONSE message. 


Table 6-11 
SPOOL Commands 


Continues by printing the current job according 
to options the user specified to QUE. 


co Continue 


Places current job at the end of the queue to 
be rerun at a more convenient time. 


Defer 


Continues by printing the entire job again from 
the job header page onward. 


Restart 


Terminates the current job and removes it from 
the queue file. 


Kill 


To respond to a pending action request, leave the line printer off-line, 
note the job number reported in the QUEMAN message, and type the ATTACH 


command with the number as follows. 


ATTACH 2 

PASSWORD: 
ATTACHING TO JOB 2 
‘QUEMAN' ATTACHED 
TYPE \DE TO DETACH 


| * 


To restart the job from the beginning, type the request number with 


the RE command. 


*  \DE 


QUEMAN passes the string RE to the spooling program related to request 
number 3 and prints the asterisk character. The user can then place 
the line printer on line. SPOOL runs and begins printing the job from 
the file header. The user then types \DE to.detach QUEMAN. For more 
detailed information on QUEMAN, see Section 6.10.1. 


6.10.2.2 SPOOL Line Printer Output - SPOOL generates job header and 
file header pages to identify print jobs and files within a print job. 
Both types of header page contain identification and general accounting 


information. The identification information consists of large, easily 
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readable, aggregate letters created from the character generation file 
CHARS.QUE. The accounting information is in standard letters and 
placed on the page according to the type of header. 


The job header identification consists of the account number of 
the user requesting the job and the job name the user gave in the QUE 
command. If no job name appeared in the QUE command, SPOOL prints the 


filename of the first file in the request as the job name. 


General accounting information for the job header is centered on 
the page and is offset from the identification information by two rows 
of special characters. The accounting information contains three 
lines of data. The first line consists of the job name, current date, 


current time, and requester's account in the following general format. 
JOB name PRINTED ON date AT time FOR USER [n,m] 


The second line comprises the date and time when the user created the 
request and the device for which he created the request. The third line 
gives the QUE options the user specified in the job identification 

part of the QUE command. If the user gave no options, SPOOL prints 
only /MODE=@. 


The file header identification shows, on separate lines, the file- 
name and extension of the file SPOOL printed. If SPOOL does not print 
the file because of an error, the identification and accounting infor- 
mation are replaced by an error message framed above and below by five 


rows of special characters. The error message has the following format: 


FILE filename specification -- RSTS error message 


The file specification includes the device, filename, extension and 
project-programmer field. The error message is the text generated by 
the system upon encountering such an error. These errors are sum- 
marized in Appendix C of either the BASIC~PLUS Language Manual or the 
RSTS-11 System User's Guide. 


The accounting information for the file header appears below the 
identification and is framed, above and below, by two rows of special 
characters. The first of two lines of data gives the job name used 


when SPOOL printed the file and shows the current date, time, and 
account as the job header accounting information does. The second 
line gives the complete file specification and the QUE options the 
user specified in the file identification part of the QUE command. The 
QUE options are preceded by the text SWITCHES=. If the user gave no 
options in the QUE command, SPOOL prints the assigned default values. 


For more information on the QUE options, see Section 4.11 of the 


RSTS-11 System User's Guide. 


6.10.2.3 Job Error Messages - Errors SPOOL encounters during printing 
are reported in the line printer output. SPOOL differentiates the 
error message from requested output by framing the text with five rows 


of special characters. 


The text of the error message is split in two parts separated by - 
characters. The first part of the text varies according to the type of 
error. If the error is other than DEVICE HUNG OR WRITE LOCKED, the 
message begins with the RSTS error message text. Otherwise, the text 
begins with the line printer device designator followed by the words 
HUNG ERROR. The remainder of the first part qualifies the nature of 
the error. If the error is file related, SPOOL includes the text FILE 
followed by the filename specification. 


The second part of the text varies according to the operator or 
system action taken to recover from the error. The following list 


shows the texts and related meanings. 


JOB RESUMED Operator used CO command or system automati- 
cally continued the job. 

JOB DEFERRED Operator used the DE command to defer the job. 

JOB RESTARTED Operator used the RE command to restart the job 


or the system automatically restarts the job. 


JOB ABORTED Operator used the KI command to terminate 
the print job. 


If operator action was involved in the error, the program prints the 
text BY OPERATOR following the error text. If, for any reason, SPOOL 
cannot continue or restart, it includes the text FAILURE TO RESTART. 


6.10.3 Batch Processor Program - BATCH 


The batch system program runs without user intervention and exe- 
cutes files of standardized commands queued on the related batch device. 
The number of batch devices possible depends upon the number of pseudo- 
keyboards available for use by BATCH. To run BATCH, the user job is 
logged into the system under a privileged account. To start BATCH, 


type the following command. 
RUN SBATCH 


BATCH runs and checks that the project number of the account is l. If 
the account is not privileged, the program prints the PROTECTION 
VIOLATION message and terminates. Otherwise, the program prints two 
lines. The first line gives the program name and version number and 
the second line requests the unit number of the batch device. For 


example: 


BATCH V@1-27 
BATCH UNIT BA? 


The user can type the RETURN key to indicate any batch device 
(BA:) or can type a decimal number to indicate a distinct batch device 
(BAL:, BA2:, and onward). 


BATCH runs and processes messages through the QUEMAN program, 
which must be running on the system. For more information on sending 
messages through QUEMAN, see Section 4.12.3.8 of the RSTS-11 System 


User's Guide. 
6.10.4 Terminating an Individual Spooling Program 


It is possible to terminate an individual spooling program. How- 
ever, it is not recommended since QUEMAN automatically terminates 
spooling programs when SHUTUP runs. To terminate a particular spooling 
job, the user must attach QUEMAN to a terminal, release the desired 
spooling job, and run the UTILTY system program to kill the job. It 
is important that the user release the spooling job by QUEMAN because 
requests in the QUEUE.SYS file may. otherwise be lost. 


The following sample dialog shows the proper way to terminate the 
BATCH controller program. 


ATTACH 2 
PASSWORD : 
ATTACHING TO JOB 2 
TOQUEMAN' ATTACHED 


TYPE \DE TO DETACH 


*\ST 
3 SPOOLERS ON-LINE 
4 LP1SPL LPl 2 ¢# @ Gf 
3 LP@SPL LPG 2 8 CG FG 
5 BATCH5 BA* 3 £@ @ @ 
*\RE:5 
¥\DE 
ADDITIONAL MESSAGES: 
QUEMAN MESSAGE: BATCHS ( 5 ) RELEASED -- TAKEN OFF-LINE AT 12:04 PM 
TYPE \DE TO DETACH 
*\DE 
DETACHING... 


HELLO 1/199 

PASSWORD: 

JOB(S) 2 3 4 5 ARE DETACHED UNDER THIS ACCOUNT 
JOB NUMBER TO ATTACH TO? ; 

4 OTHER USER(S) ARE LOGGED IN UNDER THIS ACCOUNT 


READY 


RUN UTILTYS 
‘UTILTY' SYSTEM UTILITY PROGRAM 
? KILE 5 a ——- 


Iv 
ty 
x 
Hi 
Hi 


If the \RE:n command is typed and the speoling program is currently 
processing a request, QUEMAN places that request at the beginning of 
the queue. When the spoeling program starts again, that request is 
immediately restarted from the beginning. Hewever, when SHUTUP 
terminates time sharing, the status of jobs terminated depends on the 
individual spooling program: SPOOL and RJ2780 jobs are placed at the 
beginning of the queue and BATCH jobs are deleted from the queue. 

For jobs terminated individually using the \RE:n command, QUEMAN 
always places a currently processing request at the beginning of the 


queue. 


6.11 MANAGING RSTS/E ERROR LOGGING - ERRCPY, ERRCRS AND ERRDIS 


Logging of hardware errors is an automatic function of the RSTS/E 
monitor. To gain the advantages of error logging, the system manager 
must properly employ the ERRCPY, ERRCRS, and ERRDIS system programs. 


The ERRCPY program retrieves error-related data logged by the 
RSTS/E monitor. Upon occurrence of a hardware error, special routines 
save the contents of the device registers in small buffers and 
effectively send a message to the ERRCPY program. The system awakens 
ERRCPY which transfers the saved data to disk. Since the number of 
messages which can be queued at any given time is limited, ERRCPY 


must be running to prevent loss of valuable diagnostic information. 


The ERRCRS program retrieves error-related data saved following 
a system crash. When a system crash occurs and certain conditions 
are in effect, the monitor preserves the contents of certain critical 
parts of the system. The system file CRASH.SYS holds this information 
along with other error-related device data. The ERRCRS program 
transfers the information from the CRASH.SYS file to another disk file 
which has the same format as the one created by the ERRCPY program. 


The ERRDIS system program produces summaries of error-related 
data and formats it for output to a hard copy device. This program 
provides the record of errors logged on the RSTS/E system. 


6.11.1 Operation and Use of the Error Copy Program - ERRCPY 


The error copy system program ERRCPY reads error-related informa- 
tion stored in the monitor part of memory and writes it to a special 
disk file. The system manager must ensure that the proper commands 
are created in the START,.CTL and CRASH.CTL files as described in 
Section 6.1 so that ERRCPY is started and active during time sharing 
operations. The following discussion outlines the entire process 
ef activating the job which runs ERRCPY. 


When the RSTS/E system starts up, commands in either the START.CTL 
or CRASH.CTL contrel file are executed by the INIT system program. 
Tf the command FORCE KBg: RUN SERRCPY appears in the control file, the 
command RUN SERRCPY is placed in the input buffer of the console 


terminal (KB@:) as if it had been typed at the terminal. Meanwhile, 
the accompanying END command in the control file causes termination 

of the INIT system program and causes the console terminal to be 
placed at BASIC-PLUS command level (edit mode), as signalled by the 
READY message being printed. The console terminal remains logged into 


the system under account [1,2]. 


When the system executes the command RUN SERRCPY from the input 
buffer of KB@:, the ERRCPY program runs and detaches itself from the 
console terminal as indicated by the message DETACHING printed at the 
console terminal. The console terminal is not thereafter logged into 
the system, but ERRCPY continues running as a detached job under 


account [1,2]. 


When ERRCPY is activated, it exists in the SL (sleep) state and 
neither occupies memory storage nor uses CPU time until awakened by 
the RSTS/E Monitor error logging routines. When error logging detects 
a hardware error, it causes ERRCPY to run and write the error-related 
information to a special file ERRLOG.FIL. The file is stored under 
the system library account [1,2] on the system disk. If ERRCPY is 
not running, the diagnostic area can overflow and the history of 
subsequent errors can be lost. Therefore, the system manager must 
properly start the ERRCPY job. 


The ERRCPY program automatically kills itself whenever logins 
are disabled. Therefore, if the system manager disables logins, he 
should restart ERRCPY. 


The system manager gains information concerning the hardware 
errors detected and placed in the ERRLOG.FIL by running the ERRDIS 
system program as described in Section 6.11.3. If a system crash 
occurs, the system manager can retain error data by following the 


instructions in Section 6.11.2. 
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6.11.2 Use of the Error Crash Program - ERRCRS 


The ERRCRS system program saves error information retrieved at 
the time of a system crash. When system crash occurs, critical 
contents of memory are written to the system file CRASH.SYS if the user 
enabled the CRASH DUMP facility at start up time. The ERRCRS system 
program transfers certain error information from the file CRASH.SYS 
to a user designated file. The following sample dialog shows the use 
of ERRCRS. 


RUN SERRCRS 


ERRCRS V@5-96 


OUTPUT FILE NAME? FILE.CRS 
CRASH DUMP FILE NAME? 


READY 


ERRCRS is executed by typing the RUN SERRCRS command from a terminal 
logged into the system under a privileged account. Two queries are 
printed. The response to the first query designates the name of a 
file to which error information will be written. The response to the 
second query is simply the RETURN key, designating the file CRASH.SYS 
stored under the system account [0,1]. The ERRCRS program writes the 
error information to the file named FILE.CRS (in this sample) and 
terminates automatically, as signalled by the READY message being 


printed. 


The system manager can later print a report on the error 
information saved if he uses the ERRDIS system program as described 
in Section 6.11.3 and designates the filename specified as output of 
the ERRCRS program run as the input filename for ERRDIS. It is highly 
recommended that users place the proper commands in the CRASH.CTL file 
so that ERRCRS runs automatically upon initialization of the system 


after a system crash. 
6.11.3 Operation and Use of the Error Display Program - ERRDIS 


The error display program ERRDIS allows the system manager to 
gain full or partial history or a full or partial summary of the error- 
related information preserved by the ERRCPY or ERRCRS system programs. 
ERRDIS prints, in an organized and formatted fashion, the error- ~~ 


related information read from a disk file according to options and 


switches specified by the system manager. The file is created by 
either the ERRCPY or ERRCRS system program and exists under the 

system library account [1,2] with protection code <60>. The disk file 
can maintain a history of a maximum of 880 errors and can record a 
maximum of 100 of any one type of error. If either of these limits 

is reached, ERRDIS prints in the output history a message telling how 
many errors were missed due to no room or to the limit of 100. The 
following two sections describe how to run and terminate ERRDIS and 


how to optimally use ERRDIS features. 


6.11.3.1 Running and Terminating ERRDIS - The system manager or 
privileged user runs the ERRDIS program by typing the following 


command while logged into the RSTS/E system. 
RUN SERRDIS 


The program responds by printing a program header line, followed, in 
turn, on subsequent lines, by three queries as shown below. 


ERRDIS V@5-19 

INPUT FILE NAME (<CR> FOR DEFAULT) ? 
OUTPUT TO? 

OPTIONS? 


The user types the RETURN key in response to the query concerning the 
input file name and ERRDIS prints the second query concerning the 
output device or file. The default input file name is S$ERRLOG.FIL. 
The user can specify as input the name of the file created by the 
ERRCRS program. If the user types the RETURN key in response to the 
second query, the error-related information subsequently requested is 
printed at his terminal keyboard printer. To indicate a different 
output device, or file, type the proper specification followed by the 
RETURN key. 


After the user designates the output, ERRDIS prints the OPTIONS 
query. An option from those given in Table 6-12 can be typed. An 
option can be modified by any of several switches as described in 
Table 6-13. After output of the option or options specified is 
completed, the OPTIONS query is printed again. To terminate the 
ERRDIS program, type the EXIT command in response to the OPTIONS 


query. 


Table 6-12 
ERRDIS Program Options 


| Option | Option | | 


Type Meaning 


General Error-related information for all errors is 
printed in the order in which they were de- 
tected and recorded, from the earliest to 
the most recent. 


Terminate ERRDIS and exit to the monitor. 


HE Print the help file ERRDIS.HLP. 
MS Missed errors. 
Peripheral DH Prints error-related information concerning 
Errors the DH11 multiplexer. 
DT TC1L1/TU56 DECtape. 
RF RF11/RS11 fixed head disk. 
RC RC11/RS64 fixed head disk. 
RK RK11/RK@5 or RKG3 DECpack cartridge drive. 
RP | RP11-C/RP#3 disk pack drive. 
RS RH11/RS$3 and RH11/RS@4 fixed head disk. 
MA RH11/TM82/TU16 magtape. 
RB . RH11/RP$#4 disk pack drive. 
RJ DP1ll or DU11 interface for RSTS/278@ software. 
CD Card reader. 
MT TM11/TU1@ Magtape. 
KB Hung Teletype errors by job number and key- 
board line number. 
Processor T4 Traps through vector location 4. 
Errors 
TP Traps through location ggpggg. 
. If JMP instructions executed to location GAOGOS. 
RI Reserved instruction traps. | 
PF Occurrences of power failure. 


Checksum errors. 
11/45 or 11/48 memory parity. 


Memory management 


Illegal code. 


6-69 March 1975 


Table 6-13 
ERRDIS Program Option Switches 


Switch 
Format Meaning 


Print only a summary of information of the error type. 
indicated in the option. (Used alone, /S is meaning- 
less.) 


Delete (kill) information in the error logging file. 
If the file is SERRLOG.FIL, the /K option simply 
zeroes the file but keeps it in the directory. If 
the file is anything other than SERRLOG.FIL, the /K 
option deletes the directory entry. In either case, 
ERRDIS terminates and returns control to READY. 


/H Used alone; causes a help file to be printed. 


/dd-mmm~yy Prints information concerning the error type indicated 
in the option if it was detected on or after the date 
designated by /dd-mmm-yy. For example, 19-MAY-73. 


/hh:mm Prints information concerning the error type indicated 
in the option if it was detected at or after the time 
of day designated by /hh:mm. For example, 8:59 or 
28:58. 


If a date switch appears with a time switch, ERRDIS 
prints errors detected at or after the date and time 

of day. If a time switch appears without a date switch, 
ERRDIS uses the current system date. 
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OPTIONS? EXIT 
READY 


Control is returned to BASIC-PLUS command level, as indicated by the 
READY message being printed. 


6.11.3.2 Recommended Usage of ERRDIS - The recommended procedure 
for using the ERRDIS program is to daily request at least two specific 
options: ALL/S and ALL. The procedure entails running ERRDIS and 


answering the OPTIONS query in the following manner. 


OPTIONS? ALL/S 
OPTIONS? ALL 


The ERRDIS program first creates a summary (/S) of all error- 
related information. The output starts with 4 lines of accounting 
data. On the first line, ERRDIS indicates the option requested, 
followed, on a second line, by the file name from which the information 
is taken (usually SERRLOG.FIL). On the third line appears the output 
specification used and, on the fourth line, the time of day and 
current date. Following the accounting data is the summary of the 
total number of errors-recorded and errors missed by type and a tally 
of certain disk input and output information. 


For the second option requested (ALL), ERRDIS prints the 
accounting data and the entire history of the errors logged. Infor- 
mation for each occurrence of a logged error is printed in chrono- 
logical order, beginning with the earliest error and continuing to the 
most recent occurrence. For each error logged, a header line is printed 
which describes the type of error and the time of day and date of the 
occurrence. Following the header line for each error, ERRDIS prints 
such data as job number, keyboard number (if a hung Teletype error), 
processor status word (PSW) contents, and the contents (in octal) of 
the device registers at the time of the error. Consult the PDP1l 
Peripherals Handbook for the meaning of the device register abbrevia- 
tions and the types of errors encountered. (A job number of @ 
indicates the null job.) A comment line is appended to some error- 


related information, such as that of a hung Teletype. 


At the conclusion of the error history, ERRDIS prints the number 
of missec errors (if any) and the total number of errors listed of 
those logged since the beginning of the error history. It is 
recommended that the user specify a disk file to contain the output 
of the options. The output can be gained by queuing the file on an 
128 column line printer. The printouts of the complete summary and 
the complete history should be inspected and stored in a central 
Tossclorn xvaserved for them. They provide the basis for planning 
preventive maintenance and the means to more readily isolate potentially 
dangerous hardware problems. The printouts should be available to the 
DEC Field Service or Software Support representative. Periodically, 
the system manager can delete the contents of the file SERRLOG.FIL by 
specifying the following option in response to the ERRDIS program 
OPTION query. 


OPTION? /K 


The system manager should be alert for certain conditions 
reported by ERRDIS. Several hung Teletypes are not serious, but a 
steadily increasing number of hung Teletypes on a certain keyboard line 
indicates a possibly dangerous condition which should be remedied. 
Any occurrence of a T@ error is serious and indicates that an 
interrupting device has presented an incorrect vector location to the 
bus. An increasing number of disk errors (particularly on the 
system disk) indicates a need for immediate maintenance. 
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6.12 OCTAL DEBUGGING TOOL - ODT 


The system program ODT opens a file, a peripheral device, or 
memory aS an address space and allows a user to examine and change word 
or byte locations within the address space. As auxiliary operations, 
the user can list the contents of certain conventional table locations 


in the operating system. 


The program immediately interprets and executes each character as 
the user types it. This action is termed ODT submode or ODT character 
mode and differs from the procedure used by other system programs which 
interpret input only after the user enters an entire line of characters. 
Since ODT performs processing based upon single characters typed at the 
terminal, its language is highly interpretive and interactive. It thus 
provides a quick and efficient means of finding errors in program and 
data files and changing data in those files for testing purposes. 
Because of the quickness and efficiency of ODT, it is advised that only 
experienced user's employ it to perform testing and error correction on 


a system's data base. 


The program accesses and manipulates data in word and byte locations 
based on octal values. The word is the 16-bit PDP-11l word and can have 
a value between 0 (octal) and 177777 (octal), the limit imposed by 
16 bits. A word has a high order (odd address) and low order (even 
address) byte. A byte can have a value between 0 (octal) and 377 
(octal) - the limit that can be represented by 8 bits. For the purposes 
of clarity in this chapter, the following symbols express the octal 
values used by ODT. 


Symbol Meaning 


n Represents an octal integer between @ and 7. 


The use of 8 or 9 generates an error. 


k Represents an octal value up to 6 digits in 
length. If more than 6 digits are specified 
or a value greater than 177777 (octal) is 
specified, ODT truncates the value to the low 
order (rightmost) 16 bits. If the octal value 
is preceded by a minus sign, ODT uses the 2's 
complement value of the number. 


For example, ODT interprets the following values as shown. 


1 
-1 
400 
-177730 
1234567 


PPPPG1 
177777 (2's complement) 


PLGA PD 
908958 (2's complement) 
934567 (truncated to low-order 16-bits) 


The user can represent a location within the permissable address 


space by typing an octal value or an expression which reduces to an 


octal value. 
tion by ODT. 


The following are the correct forms and the interpreta- 


The 6 digit octal value of k. If the address 
space is partitioned in 512-byte blocks (for 
example, a disk file), the leftmost 3 digits 
specify a block number and the rightmost 3 
digits specify a byte location within the block. 
For example, 

000017 


The value designates byte 17 (octal) in block 9. 
3412 


The value designates byte 412 (octal) in block 3 
(octal). 


The resultant address is the value of k added to 
the contents of the relocation register specified 
by n. Relocation registers are numbered from 

@ to 7. See Section 6.12.4 for more information 


concerning relocation registers. 


The special characters and symbols in Table 6-14 are recognized 


by RSTS/E ODT and explained in the remainder of the section. 


Table 6-14 


ODT Characters and Symbols 


| Character(s) 
or Symbols Meaning 


FA Open the previously open location as a word or 


open the location designated by k as a word. 


Open the previously open location as a byte or 


K\ open the location designated by k as a byte. 
" Give the ASCII representation of the currently 
" 
k open or last previously open location or of the 
location specified by k. 
% Give the ASCII representation of the Radix-50 
Es value in the currently open or last previously 
open location or in the location specified by k. 
RETURN key Close the currently open location or modify the 
k followed by contents of the currently open location with 
RETURN key the value k and close it. 
LINE FEED key Close the currently open location and open the 


k followed by LINE next sequential location or modify the contents 
PRED Rey of the currently open location with the value k 
before closing it and opening the next 


sequential location. 


A or | Close the currently open location and open the 
preceding sequential location. (On some 
terminals, the | or A character is typed by 
depressing the SHIFT and N keys simultaneously.) 


(continued on next page) 


Table 6-14 (Cont.) 
ODT Characters and Symbols 


Character (s) 
or Symbols 


Meaning 


Take the contents of the currently open loca- 
tion as a PC relative offset and calculate 
the next location to be opened; close the 
currently open location and open the location 
thus evaluated. 


Take the contents of the currently open location 
as an absolute address, close the currently open 
location, and open and print the contents of the 
location thus evaluated. If @ is preceded by k, 
the value k replaces the contents of the 

currently open location before it is closed. 


Take the low order byte of the currently open 
location as a relative branch offset and cal- 
culate the address of the next location to be 
opened; close the currently open location and 
open and print the contents of the relative 
branch location thus evaluated. If >is pre- 
ceded by k, the value k replaces the contents 
of the currently open location before it is 
closed. 


Close the currently open location and open the 
last location explicitly open. Returns ODT 

to the origin of a sequence of relative 
locations determined by-, @, and >character 


operations. 
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Table 6-14 (Cont.) 


ODT Characters and Symbols 


Character (s) 
or Symbols 


Meaning 


Separates a relocation register number from 


an octal value. ODT adds the contents of the 


specified relocation register to the octal 
value following the comma and forms a relocat- 
able address. 


Separates multiple values in a list request 
using the L character and in a register 


operation using the R character. 
Specifies the last explicitly open location 
similar to that used by the< character 


operation. 


Add the preceding value and following value 
and use the result. 


Subtract the following value from the preceding 


value and use the result. 


Reset all relocation registers to -1l (177777). 


Reset relocation register n to -1 (177777). 


Set relocation register n to the value k. 
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Table 6-14 (Cont.) 
ODT Characters and Symbols 


Character (s) 
or Symbols Meaning 


Set relocation calculation for list requests 


using L character. 


Disable relocation calculation set by F 


character. 


Print out monitor table symbolic names and 


memory addresses. 


Print out the processor status word. 


Use the last quantity printed by ODT. 


k1/k2L Print contents of locations kl through k2 at 
the terminal. 


1;k1;k2L Print contents of location kl through k2 on 


line printer unit (9). 


2;k1;k2L Print contents of location kl through k2 on 


another device. ODT prints DEVICE question, 


to which user types the device designator. 
6.12.1 Running and Terminating ODT 


The user runs ODT by typing the following command. 


RUN SODT 
FILE? 


ODT runs and prints the question FILE. The user response to this 
query determines how ODT runs and what address space ODT accesses. The 


possible responses are listed and described in Table 6-15. 


Table 6-15 
ODT FILE Question Responses 


| Type the RETURN Allows read access to memory only if user is 


key only. privileged. 


Type the ALT MODE Allows read access to the file CRASH.SYS in 
key only. account [0,1]. 


Type the LINE FEED Same as the RETURN key. 
key only. 


Type a file speci- Allows read access to the file on the 
fication followed device specified. If no device is 

by the RETURN key specified, the system disk is used. 
or the ALTMODE key. 


Type the file speci- | Allows read and write access to the file 


fication followed specified. 
by the LINE FEED 
key. 


ODT determines the address space by the response to the FILE ques-~- 
tion and indicates its readiness to accept commands by printing the * 


character. For example, 


FILE? ABC.DAT (Terminate with LF) 


* 


ODT opens for read and write access the file ABC.DAT on the system 
disk under the current account. To terminate ODT, type the CTRL/Z 


combination in response to the * character. For example, 


wan? 


READY 


ODT closes any file currently open and returns control to BASIC-PLUS 


command level. 


6.12.2 Opening and Closing Locations in the Address Space (/and\) 


ODT accesses the address space as either a word or a byte. The 
user indicates the type of access by specifying the / or\ character. 


For example, 


*190/ 


The user types the address 1000 (octal) followed by the / character. 
ODT opens the location as a word, generates a space, prints the 6- 
digit octal contents of the word, generates another space, and leaves 


the location open for change. The following demonstrates the results. 
*1996/ £84199 


ODT prints the contents of location 199% as @@410@. To close the loca- 
tion, type the RETURN key. ODT closes that location prints an * 


character on the next line, and does not open a new location. 


The user specifies the \ character to open a location as a byte. 
For example, 


*1P08\ POD 


* 


ODT opens location 1000 as a byte, generates a space, prints the 3~ 
digit octal contents of the byte, generates another space, and leaves 
the location open for change. To close the location, type the RETURN 
key. QDT closes the location, prints an asterisk character on the 


next line, and does not open a new location. 


To change location 1098, type a new 6-digit octal value followed 
by the RETURN key. For example, if location 199@ is open as a word, 


*1060/ PP41 PP PPApep (Type RETURN key) 


* 


ODT replaces the current contents 004100 with the specified contents 
GG4002, closes the location, and prints the * charageter on the next 


line. 


To determine the contents of the current word location, type the 
/ character. For example, if the current location is 1000, the 


following occurs. 
*/ PBAGBS 


ODT opens the current location, generates a space, prints the 6-digit 


contents and generates another space. 


If the user types the LINE FEED key while a word location is open, 
ODT closes the current location and opens the next sequential loca- 


tion. For example, if location 1000 is open as follows, 


*1698/ $4909 


and the user types the LINE FEED key, the following occurs 


*1908/ B94 ppp 
OG1GBG2/ 012345 


ODT generates a carriage return and line feed operation and prints the 
address of the next location, followed by the / and space characters 
and the contents of the word. The new location 1002 is open. Repeti- 
tive use of the LINE FEED key causes ODT to open and display the 


contents of sequential locations. 


If the user types the LINE FEED key while a byte location is open, 
ODT performs the same actions as described for a word loeatien except 
that the next location is treated as a byte. 


6.12.2.1 Openin 
(t) charaeter or the circumflex (A) charaeter when a location is open 


the Preceding Location (! orA) - Typing the up arrow 


causes ODT to close the currently open location and to open the 
immediately preceding location. 


NOTE 


On ASR-33 type terminals, type the | character by 
depressing the SHIFT key and the N keys simultaneously. 


For example, if two sequential locations are successively opened, typing 


the | character opens the immediately preceding location. 


*1000/ 002345 (Type LF key) 
OP1pG2/ 012740! 
001000/ 002345 


Typing the { character closes location 1002 and opens location 1000 
and prints its contents. If a byte location is currently open, typing 
the | character opens the immediately preceding byte location. If the 
user types a value followed by the { character, ODT replaces the cur- 


rent contents with the specified value before closing the location. 


If the user types the { character and a location is not cur- 
rently open, ODT opens and prints the contents of the last currently 


open word or byte location. For example, 


*1000/ 002345 (Type RETURN key) 


on 


6019 00/ 002345 


ODT prints the address and the contents of the word location on the 


next line. 


6.12.2.2 Opening a PC Relative Location (+ or—) - Typing the — 

character or _ character when a location is currently open causes ODT 
to add 2 to the address of the current location, to add the resultant 
sum to the contents of the current location, and to open the location 


specified by the final sum. For example, 


*1000/ PPPP4P -- 
001042/ 012345 


ODT closes location 1000, adds 2 to the address (1000), and adds the 
resultant 1002 to the contents (40) of the current location. As a 
result, ODT opens location 1042 and prints its contents. This method 
of calculating the next location to open is similar to that used in 
relative addressing by the program counter in the PDP-11l computer. 


Such a method of address calculation is for position independent code. 


If the contents of the current location is an odd value, ODT opens 
and prints the contents of the low-order byte of the PC relative loca- 
tion. If the user types a value followed by the - character, ODT 
modifies the current contents and uses the new value to calculate the 


PC relative address. 


6.12.2.3 Opening an Absolute Location (@) - Typing the @ character 
when a location is currently open causes ODT to take the contents of 
the current location as the address of the next location to open. As a 
result, ODT closes the current location, opens the calculated location 


and prints its contents. For example, 


*1006/ 001024 @ 
001024/ PP P599 


ODT uses the contents of the current location (1024) as the next loca- 
tion to open. 


NOTE 


On ASR-33 type terminals, type the @ character by 
depressing the SHIFT key and the P key simultaneously. 


If the user types a value followed by the @ character, ODT changes 
the contents of the current location to the value and uses the new 
value to determine the next location to open. The method is equivalent 
to absolute addressing on the PDP-11 computer where the contents of the 
location following an instruction are taken as the address of the 
operand. The address is absolute since it remains constant regardless 


of where in memory the assembled instruction is executed. 


6.12.2.4 Opening a Relative Branch Offset Location (>) - Typing the> 


character when a location is currently open causes ODT to use the 
signed value of the low-order byte of the current location to deter- 
mine an offset from the current location. ODT uses the final sum to 


open the next location and print its contents. For example, 


*1032/ 000407> 
001052/ 001456 


ODT takes the contents of the low order byte (§%7) and multiplies by 2 
to give 16 (octal). Next, ODT adds 2 to the address of the current 
location (1032) to give 1034. Finally, ODT adds these two quantities 
(1034 + 16) to give the address of the word (1052) to open. ODT 
Closes the currently open location, opens the calculated location, 


and prints the address and the contents on the next line. | 


If the user specifies a value followed by the >character, ODT 
modifies the contents of the currently open location and uses the low 
order byte of the new value to calculate the relative branch offset 


location. For example, 


*1632/ 969487 3f1> 
BBH636/ BPPH1P 


ODT interprets the byte value 301 as a negative value since the high 
order bit is 1. The absolute value of 301 is 77 (octal) which is 
multiplied by 2 to give 176 (octal). ODT subtracts the relative 
branch offset (176) from the address plus 2 of the current location 
to give 636 as the address of the next location to open. ODT opens 


the new location and prints its contents. 


6.12.2.5 Returning to an Interrupted Sequence (<) - Typing the < 


character causes ODT to close the currently open location and open the 
last explicitly open location. This command is useful, when a user 
has typed the~, @, and > characters, or any sequence thereof, and 
wishes to open the locations from which ODT calculated subsequent rela- 


tive locations. For example, 


*1032/ 000301 > 
000636/ PPPP19 @ 
000010/_ _123456< 
001032/ 000301 


After typing the > and @ characters, ODT opens location 1%. The user 
returns to the last explicitly open location by typing the < character. 
ODT opens and prints the contents of location 1032, the last location 


explicitly opened. 
6.12.3 Printing the Contents of Locations 

The user can type the L character in three ways to print the con- 
tents of locations in the address space open by ODT. For example, to 


print the contents of a certain range of addresses, specify the start 
and end addresses with the L command as follows. 


*0;776L 


ODT prints at the terminal, the octai contents of each word between 
address @@G9GBF and GGI776. Beginning each line of the printout, ODT 
prints the address of the first word on the line. The user can turn 


the printing on and off by typing the CTRL/O combination. 


To print a listing on line printer unit 9, type the L command 


as follows. 
*1;9;776L 


ODT prints, on line printer unit @, the octal contents of each word 
between addresses 000000 and 000776. To specify another unit, type 2 
preceding the command. 


*2;0;776L 
DEVICE? LP1: 


ODT prints the DEVICE question, to which the user types the device 


designator of the line printer unit to be used. 


6.12.3.1 Printing ASCII Format (") - Typing the " character when a 
location is currently open causes ODT to print the ASCII representa- 
tion of the word or byte. For example, 


*1000 \ lol" 
001001 103 " 
*1000/ 41501 


(Type LF key) 
(Type CR key) 


1°. |e 


If the currently open location is open as a word, typing the char- 
acter causes ODT to print 2 characters representation of the word. For 


example, 


*1032/ 034567 " Wo 


If the user types the " character and a location is not currently 
open, ODT prints the ASCII representation of the previously open 


location. 


6.12.3.2 Printing Radix-50 Format (%) - Typing the % character when a 
location is currently open causes ODT to print the 3-character ASCII 


representation of the Radix-50 word. For example, 
*1000/ 034567 % IG1l 


If the user types a value preceding the % character, ODT inter- 
prets it as the address whose contents are to be interpreted and 


printed. For example, 
*1000 % IG1l 


ODT interprets 1000 as the address to use. If the user types the $% 
character and a location is not currently open, ODT prints the 3- 
character ASCII representation of the previously open location. 


6.12.4 Relocation Registers - ODT has available eight relocation 
registers numbered @ through 7 which the user can employ to specify 
relative addresses. ODT initially sets the relocation registers to 

-1 (177777, the highest possible address) to prevent inadvertent errors 
in address calculation. The user sets a relocation register by typing 
the relative address, followed by a semicolon and the specification of 
one of the eight relocation registers. For example, to set relocation 
register # to 1000, type the following, 


*1000;9R 

* 
The user can subsequently use the value in relocation register @ as an 
offset or a base address in specifying a location. For example, to 


open location 1032, as a word, the user types the following. 


*9,32/ P99G19 


ODT adds the offset 32 to the contents of relocation register g to 
open the location. Since relocation register #@ contains 1000, ODT 


opens location 1032. 


To reset the contents of all relocation registers to -l, the user 


need type only the R character. For example, 


| * | + 


ODT generates the carriage return and line feed operation and prints 
the * character again. To reset the contents of any one register to 
-1, simply specify the register number followed by the R character. 


For example, 


*1R 


* 


The above command resets relocation register 1 to 177777 (octal). 


To print the contents of locations based on a fixed offset from 
the relocation registers, type the F character and subsequently use 


the L character. For example, 


*F 

*1;9;3000L 

* 
The F character conditions ODT to calculate relocated addresses for a 
printout. The next command tells ODT to add the offsets from @ to 
3000 to the value of relocation register § and print the contents of 
those resultant locations on line printer unit 9. The procedure is 
repeated for the values of relocation registers 1 through 7. The 
resultant printout contains a listing of the contents of addresses n,9@ 


through n,3f#60 where n is between @ and 7 (the relocation registers). 


To turn off calculation of relocation addresses for a printout, 


type 1F. For example, 


*1F 
* 


Subsequent listing requests generate printout for actual addresses 


rather than relocated addresses. 


6.12.5 Interpretive Address Quantities (Q and .)_ 


ODT uses the variable Q to store the last value which it printed 


at the terminal. The user can type Q to designate the value so stored. 
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ODT performs any valid operation requested and automatically extracts 
the value from Q. For example, if the user desired to increase the 
value in an open location by a certain increment, he could proceed as 


shown in the following sample. 


*1342/ 173214 Q+10 (Type RETURN key) 
*/ 173224 


The user types 1342/ to open that location as a word. ODT prints the 
contents of the location and stores that value in Q. The user sub- 
sequently types Q+10 followed by the RETURN key. ODT adds 10 to the 
value in Q and modifies the current location with the sum. The user 
thus does not have to retype the number or calculate the sum. To 
verify that ODT has changed the location properly, the user types the 
/ character. ODT opens the last previously open location (1342), 
prints the contents, and, additionally, updates the value Q with the 
most recently printed quantity. 


The . character indicates the currently open or last explicitly 
open location and can be typed to indicate the current address for ODT 
operations. This is the same address used by the < character described 
in Section 6.12.1.5. In most cases, the . character value is the 
address used by ODT when the user types the /, \, ", %, and LINE FEED 
characters. For example, to open as a word a location 16 bytes from 
the last explicitly open location, the user types the following, 


*.416/ 012345 


ODT adds 16 (octal) to the address given by the . character, opens the 
resultant address, and prints its contents. 


6.12.6 Error Procedures 
If the user types an invalid or unrecognized character, ODT prints 
a ? character, generates a carriage return and a line feed operation, 


and prints the * character. For example, 


* 10082 
* 


ODT indicates that the character 8 is an error. The user must retype 
the number correctly. 


If ODT encounters an error while performing output to a device, 
it prints the message I/O ERROR? followed by the * character. The 


user must correct the device error and type the command again. 
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6.13 VTO5 DISPLAY OF SYSTEM STATUS - VT5DPY 


The VT5DPY system program displays the system status on a VTO5 
alphanumeric display terminal and updates the status at given intervals. 
The program is stored in the system library with protection code <232> 
and requires a 14K job area to run. Since the program runs in such a 
large job area, it is suggested that it be used only on systems with 


ample memory. 


The operation of the program is automatic or can be varied at 
user option. When the user starts the program, he specifies the 
interval at which VT5DPY updates the information on the screen. The 
information displayed is similar to that given by the SYSTAT system 
program. However, the user can type commands on the VTO5 to modify 
the items displayed. For more information in SYSTAT, refer to 
Section 4.3 in the RSTS-11 System User's Guide and Section 6.6 of the 
RSTS/E System Manager's Guide. 


6.13.1 Running and Terminating VT5DPY 


A non-privileged job can run VT5DPY by typing the following 


command at a terminal. 


RUN SVT5DPY 
INTERVAL? 


VT5DPY runs and prints the INTERVAL question to which the user can 


type the number of seconds between updates and any combination of the 


Have the program run detached from 
this terminal or from the terminal 
specified. 


following modifiers. 


/DET 


/KBn: Run the program at keyboard unit n if 
it is available. If /DET is specified, 


run the program detached. 


/NO FILL Set the fill factor to 0. Improves 
program performance when the VTO5 runs 
at 300 baud or less. 
/PRIORITY Run the program at special priority 


rather than at -8 priority. 


If the user types only the RETURN key or types no number with a modifier 
in response to the INTERVAL question, VT5DPY updates the status every 


15 seconds. 


Running the program detached allows the user to temporarily 
interrupt the program and use the screen to run other programs. To 
interrupt VIS5DPY, type the CTRL/C combination and the program prints 
a message telling the user that the screen is available. When the 
user releases the screen, VT5DPY automatically displays the status 


information on the screen again. 


When VT5DPY displays the system status, it prints a header line 
on the top line of the screen, skips a line, and fills the leftmost 
half of the screen with job status information and the rightmost half 
of the screen with, in turn, disk structure, busy device, free buffer 
status, and message receiver information. Upon filling the screen 
the program moves the blinking cursor to the first character position 
on the second line of the screen. This indicates that the program 


is idle. 


At the interval specified, VT5DPY interrogates system tables and 
updates the status information on the screen with any changed data. 
While executing routines to extract update information, VT5DPY prints 
the message WORKING ... and leaves the cursor positioned to the right 
of the message. After completing the update, VT5DPY returns the 


cursor to its idle position. 


While the cursor is at its idle position, the user can type 
commands to modify the contents and arrangement of items on the 
screen. Any command typed should be terminated by the ALTMODE key. 
Although any line terminator works, ALTMODE leaves the cursor 
positioned on the blank line. The program takes no action on invalid 


commands. 


Some commands which add items to the screen can be preceded by 
a minus sign which indicates taking away the effect of the command. 


Table 6-16 lists and describes the commands. 


6.13.2 Screen Layout 


VT5DPY partitions the screen into three parts: the header line, 
the lefthand half and the righthand half. The components of these 


parts are defined in the following subsections. 
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Table 6-16 


VT5SDPY Commands 


Description 


Clear the screen and display new status. 


Display memory status in lieu of job 
status 


Display job status in standard manner. 


Display job status starting with n+l 
active job. Use to overcome physical 
limitation of the screen. 


Change the interval to n seconds. 


Update the display with an interval of 
g@ seconds (that is, run continuously) 
but lower the priority so that other 
jobs are not stalled. 


Job Display the account number of operator 

Status jobs as [OPR]. An operator job has a 
project number 1 and a programmer 
number less than 200. 


Replaces OPR in operator account 
designations with the actual project 
and programmer numbers. 


Display total CPU time each job has 
expended. The time is displayed as 
number of hours, minutes, seconds, and 
tenths of seconds under the RUN-TIME 
column. 


Display the increment of CPU time each 
job has expended since VT5DPY last 
updated the screen. User can return 
to total CPU time by typing T. 


Display the amount of CPU time each 
job has expended as a percent of the 
total CPU time expended. User can 
return to total or increment of CPU 
time by typing, respectively, T or +. 
Display only operator jobs. 

Display all but operator jobs. 
Display normal and operator jobs. 


Display all but detached jobs. 


Table 6-16 (Cont) 


VT5DPY Commands 


Command 
Type Format : Description 


Job Display all jobs including those 
Status detached. 
(Cont) 


Indicate priority of jobs more exactly 
than + and - characters. 


W Indicate under STATE column, the last 
WAIT state rather than actual state. 


-W Remove last WAIT state and indicate : 
actual state of each job. 


K Display, under SIZE column, the amount 
of memory occupied by each job. 


-K Display, under SIZE column, the amount 
of memory remaining to each job. 


Disk D Display disk structure statistics. If 
Structure | Dn nis 1, place item first on the 
-D screen. Preceding minus sign removes 


same from the screen. 


L Display, under COMMENTS column, the 
logical name of each device. Preceding 
minus sign replaces logical names with 
standard PUB, PRI, NFS, or LCK notations. 


Busy B Display busy device statistics. Ifn 
Devices Bn is 1, place item first on the screen. 
-B Preceding minus sign removes same from 


the screen. 


Free F Display free buffer statistics. If 
Buffer Fn nis 1, place item first on the screen. 
-F Preceding minus sign removes same 


from the screen. 
Message M Display message receiver statistics. 
Mn If n is 1, place item first on the 
-M screen. Preceding minus sign removes 
same from screen. 


6.13.2.1 Header Line - The header line looks like the following 


sample. 


RSTS V5B-20 SYSTEM #880 STATUS ON 31-JUL-74 11:15 UP 2:22:22 


The header line contains the system identification, the current date 
and time of day and the number of hours, minutes and seconds since the 


start of time sharing operations. The latter item is termed up time. 


6.13.2.2 Job Status - The job status consists of job statistics 
information similar to that of SYSTAT with the addition of a few states 


and a PR column for running priority. 


The additional states which can appear in the STATE column are 


listed and described below. 


Xnn Job is swapped out and occupies slot 
number nn in swapping file X. The 
swapping file is denoted by letters 
A, B, C, or D to represent respectively 
files SWAP#.SYS through SWAP3.SYS. 


{Cc Job is in CTRL/C state, awaiting input 
to the monitor. 

LCK Job is locked in memory for the current 
operation. 

PK Job is accessing a pseudo keyboard. 

RS Job is runnable and waiting for memory 


to be allocated so that the system can 
Swap it in. 


SWI Job is currently being swapped into 
memory. 
SWO Job is currently being swapped out 


of memory. 


The PR column can display the following abbreviations. 


+ Positive or zero 

A CTRL/C 

K Keyboard (programmed) input wait 
S Special priority 
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+1 


6.13.2.3 Memory Status 


VT5DPY to print a table 
of memory. This memory 
on the lefthand half of 


Negative 
Zero 


Positive 


- By typing the S command, the user causes 
indicating the usage of each 1K word portion 
status report replaces the job status report 


the screen. To display the job information 


The memory status report uses the following abbreviations. 


MON 


RTS 


I/O 


Occupied by RSTS/E monitor 


Occupied by BASIC-PLUS compiler and 
Run Time System 


Occupied by job number n 
Job number n is locked in this 1K portion 


Job number n is being swapped out of 
memory 


Job number n is being swapped into 
memory 


Memory space is locked or nonexistent 


Memory Space is reserved for I/O vectors 


6.13.2.4 Disk Structure - The disk structure report is the same as 


that printed by SYSTAT. 


items. 


PRI 
PUB 


NFS 


LK 


XAXXXXX 


The COMMENT column can have the following 


Cartridge or pack is private. 
Cartridge or pack is public. 


Disk is open as a non-file structured 
device. 


Disk is in locked state. 


Logical name of disk (the identification 
label or the name associated to the disk 
by the ASSIGN command). Appears only if 

user types the L command. 


6.13.2.5 Busy Device Statistics - The busy device statistics are the 


same as the ones generated by SYSTAT. 


6.13.2.6 Message Receiver Statistics - The message receiver statistics 
reflect information on jobs using the send/receive SYS system function 
call to FIP. VT5DPY displays the following information. 


XXXXxXx (PRIV) The six character logical identification 
of the receiving job. The designation 
(PRIV) indicates the job receives messages 
from privileged sending jobs. 


x ; Number of the job. 


x/X Lefthand number (decimal) shows number of 
messages queued for the job and rightmost 
number shows the declared maximum number 
of messages the job can have queued. 


6.13.2.7 Free Buffer Status - The free buffer statistics are the 
same as those generated by the SYSTAT program. 


6.14 SETTING JOB PRIORITY, RUN BURST AND MAXIMUM SIZE 


The PRIOR system program reports the priority, run burst and maxi- 
mum size assigned to an existing job. The system manager can change 
any of the current values to increase or decrease the chance of gaining 
run time in relation to other running jobs, to determine how much 
CPU time the job can have when it is compute bound and to increase the 


area a job can occupy. 


The system runs jobs on the basis of priority. The higher a job's 
priority, the better are its chances of obtaining run time in relation 
to other running jobs. Priority is determined by an 8-bit priority 


byte, as shown below. 


x x x x x x x x 


4 ee a 
sign User Definable System Definable 
bit Portion Portion 


By running PRIOR, a privileged user can set the user definable 
portion of the priority byte for his own job or for another job on 
the system. Since the three system definable bits are normally zero, 
standard priorities are multiples of 8 between -120 (lowest priority) 
and +120 (highest priority). Zero is a legal priority. When PRIOR 
changes a priority, it truncates any value not a multiple of eight to 
the next lowest legal priority. For example, if the system manager 
specifies a priority of +10, PRIOR sets the value to +8. 


All of the system definable bits are normally off (zero). The 
least significant bit is set when a keyboard delimiter is typed during 
an I/O stall. Keyboard delimiters are the CR, LF and ALT keys. The 
next significant bit is set whenever the CTRL/C combination is typed 
and can be set when the system is either I/O bound or compute bound. 
Finally, the most significant bit of the system definable portion is 
set by a SYS system function call. All system definable bits are 
cleared when another program is chained or when the system prints 
READY. 


The system definable portion of the priority byte is always less 
Significant than the user definable portion. Therefore, the system 
definable bits affect priority only within the user definable priority 
range. If two jobs are running under priority -8, for example, the 
user who types the CTRL/C combination has a higher priority (that is, 
priority -6 in this case) than the user who does not type that combin- 
ation. On the other hand, a third user with priority @ supersedes two 


other users whose priorities are -8 and -6. 


When a user first logs in on a system, LOGIN is run with priority 
@. LOGIN automatically sets the user's job to priority -8. This is 
the default priority with which most or all of the jobs are run. Only 


in unusual circumstances should priorities other than -8 be assigned. 


On occasion, the user may want to run a non-urgent program that 
requires a great deal of computation. If time is not a factor in 
obtaining results, the privileged user can decrease the job 
priority to improve efficiency for the other users on the system. 
Conversely, infrequently used detached programs often have higher 
priorities (typically priority 9) since they can be run quickly once, 


and ignored thereafter. 


Run burst is the maximum time a job can run compute bound before 
another job obtains access to the CPU. Each unit of run burst time is 
equal to 1/60th of 1/50th of a second, depending on the system's power 
line frequency. If the system is operating off a 60 Hz power line, 
one run burst unit equals 1/60th of a second. In that case, six units 


equal 1/10th of a second, which is the run burst default value. 


If a specific job is assigned a run burst of 6 units but does not 
require that much compute bound time, the system automatically trans- 
fers control to the next user before the six units have been used. One 
tenth of a second is generally considered the best run burst time 
period to insure efficient overall system operation. If a job is 
guaranteed to become I/O bound (that is, I/O stalled) after a certain 
amount of computations, PRIOR can be used to specify a run burst 
period larger than 6. In many cases, a run burst of °8 units has a 


significant effect on long computational programs. 


The maximum size assigned to a job refers to the available memory 
space. By specifying the maximum size of a job up to 16K words of 
memory, a system manager can allow certain jobs to run programs larger 
than 8K words. This assigned limit does not affect privileged, 
compiled programs. Thus, a user with a small amount of space can still 


run system programs that would normally exceed the memory limit. 
6.14.1 Running PRIOR 
PRIOR is called as follows. 
RUN $PRIOR 
The first query line printed is: 
ENTER ANOTHER JOB NUMBER? 


If the current job is to be checked, type the CR key alone. 
If, however, the job to be checked is not the one under which PRIOR 
is running, type the job number to be considered. A job number less 
than 1 or greater than the maximum number of assignable jobs returns 
the error message ILLEGAL JOB NUMBER ENTERED. Only active, running 
jobs can be referenced; unassigned job numbers return the above error 


message. 


PRIOR now prints the current priority, run burst and maximum size 


assigned to the specified job. For example: 


CURRENT STATISTICS ARE 
-8 PRIORITY 
6 RUN BURST 
16K SIZE MAXIMUM 


The next query line is: 
ANY CHANGES? 
If any or all of this information is to be changed, type Y in 


response to this query. Typing N or the CR key alone automatically 


ends the program. 


If the user indicates that changes are to be made, PRIOR prints 
a query line for each parameter in turn. If the value assigned to any 
parameter is not to be changed, type N or the CR key alone to skip to 
the next guery line. When the typed response to the query line is Y, 
the message CHANGE IT TO? is printed. Type the new specification as 


shown below in the sample dialog. 


RUN $PRIOR 


'PRIOR' PRIORITY, BURST, MAXIMUM CHANGER 


ENTER ANOTHER JOB NUMBER? 


CURRENT STATISTICS ARE: 
-8 PRIORITY 
6 RUN BURST 
16K SIZE MAXIMUM 


ANY CHANGES? Y 

CHANGE PRIORITY? Y 
CHANGE IT TO? -16 

CHANGE RUN BURST? N 

CHANGE SIZE MAXIMUM? Y 
CHANGE IT TO? 8 


CURRENT STATISTICS ARE: 
-16 PRIORITY 
6 RUN BURST 
8K SIZE MAXIMUM 


ANY CHANGES? N 


READY 


Once the last query line has been answered, PRIOR prints the new 


statistics for verification and prints the message: 
ANY CHANGES? 
Typing Y allows the user to make additional changes to this 


information. Typing N or the CR key alone ends the program. 
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6.15 DISK SYSTEM CATALOG - SYSCAT 


The SYSCAT (system catalog) system program prints a current 
directory listing of any disk. The system manager or a privileged 
user must specify the file or device on which the information is to 
be printed. While a standard CAT command prints a listing of the 
user's files on a device, SYSCAT prints a file listing of all files on 


a given disk. SYSCAT is called as follows: 
RUN SSYSCAT 
The first query line printed is: 
OUTPUT CATALOG TO? 


Type the device or file on which the catalog is to be printed. 
If the CR key is typed alone, SYSCAT prints the information on the 
user keyboard. If the device specified does not exist, an error 
message NOT A VALID DEVICE is given. Similarly, if the device 
specified is not ready for use, an error message DEVICE HUNG OR WRITE 
LOCKED is given. 


The next query line printed is: 
CATALOG OF? 


Type the specification of the disk to be examined. If the CR key 
is typed alone, SYSCAT prints a catalog of the system disk(s). If the 
specified disk is not on line, an error message DISK PACK IS NOT 
MOUNTED AT LINE 18% is given. Similarly, specifying a device other 
than a disk gives the error message: ILLEGAL SYS() USAGE AT LINE 199. 


Shown below is a sample dialog. 


RUN $SYSCAT 

OUTPUT CATALOG TO? 

CATALOG OF? DK#: 

SYSTEM CATALOG OF DK@: ON 18-JUL-74 92:14 PM 


_SYSCAT prints the name of the disk, the current date, and time of 


day and continues with the catalog. 
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SYSCAT prints each account in the order of its creation date and 


lists the quota for each account. 


The number following the word DISK 


is the effective number of blocks used, as a function of cluster size. 


For example, if one block is used for a specific file, but the file 


cluster size is 8, 


the number of effective blocks used is 8. 


The number following the word UFD indicates the user file 


directory cluster size. 
catalog listing correspond to the standard CAT printout. 


column indicates the cluster size (in blocks) of each file. 


The first six columns of information in the 


The last 


After 


each account listing, SYSCAT prints the number of files and the 


number of blocks used in the account. 


2 FILES CLAIMING 7 BLOCKS IN ACCOUNT 


For example: 


The following sample of a partial listing of a system disk 
demonstrates the format SYSCAT employs. 


RUN $SYSCAT 


OUTPUT CATALOG TO? 


CATALOG OF? 


SYSTEM CATALOG OF SYSTEM DISK(S) ON 25-SEP-74 19:58 AM 


account [1,1] QUOTA @ DISK g UFD 16 
account [9,1] QUOTA ¢ DISK 4292 UFD 4 
BADB. .SYS g 63 29-JUL-74 J4-MAR-74 18:99 AM 2 
RSTS .CIL 399 63 19-AUG-74 38-JUL-74 12:19 AM 2 
SATT .SYS 1g 63 Q6-AUG-74 39-JUL-74 12:19 AM 2 
SWAP# .SYS 2948 63 28-AUG-74 39-JUL-74 12:19 AM 2 
SWAP1 .SYS 672 63 39-JUL-74 39-JUL-74 12:19 AM 2 
SWAP2 .SYS 976 63 2G-AUG-74 3f-JUL-74 12:1 AM 2 
OVR .SYS 28 63 3G-JUL-74 3f-JUL-74 12:1 AM 2 
ERR  .SYS 8 63 22-AUG-74 3%-JUL-74 12:19 AM 2 
BUFF .SYS 12 63 1Q-SEP-74 3-JUL-74 12:18 AM 2 
CRASH .SYS 52 63 23-SEP-74 39-JUL-74 12:19 AM 2 
19 FILES CLAIMING 4196 BLOCKS IN ACCOUNT 
account [1,2] QUOTA 9 DISK 1858 UFD 16 
LOGIN .BAC 23 124 25-SEP-74 §1-AUG-74 99:19 AM 4 
LOGOUT .BAC 15 124 25-'C 


READY 
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6.16 COMMUNICATING WITH OTHER TERMINALS - PLEASE AND TALK 


A user can communicate with the system console terminal or with 
another user's terminal by using the system programs, PLEASE and TALK, 
respectively. These programs are discussed individually in the 


sections that follow. 


Both programs have a protection code of <232>, permitting all 
users to run them. The system manager can change the protection code 


to <124> so only privileged users can run these programs. 
6.16.1 PLEASE Program 


PLEASE enables the user to send a message to the system console 
terminal (KB@:). This message, along with the user's job number and 


keyboard number, is broadcast directly to the system console terminal. 
PLEASE is called as follows: 
RUN SPLEASE 
PLEASE prints the query line shown below: 
YES!! MAY I HELP YOU? (END WITH CONTROL/Z) 


Characters are not transmitted until the CR key is typed, 
at which point the entire line is broadcast. So type the CR key after 


each line. 


Since each line of the message is broadcast immediately, no 
prompting characters are printed on the sending terminal between the 
lines of the message. One line of the message can be typed into the 
sending terminal while simultaneously another line is being printed 
out on the system console terminal. If the system console terminal 
is in use, each line of the message is stored in one of that terminal's 


buffers and printed at a later time. 


Type the CTRL/C or CTRL/Z combination to terminate the program 


after the last line of the message has been broadcast. 
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NOTE 


Do not type the CTRL/C or CTRL/Z 
combination to broadcast the last 
line. Using either of these com- 
binations before typing the CR key 
terminates the program and the 
last line is not broadcast. 


PLEASE prints THANK YOU. to indicate all lines have been broadcast. 


Here is an example of a user broadcasting a message to the console 


terminal. 


RUN S$PLEASE 
YES!! MAY I HELP YOU? (END WITH CONTROL/Z) 


I WILL BE OUT OF TOWN FOR THE NEXT TWO WEEKS. 
WILL LET YOU KNOW WHEN I RETURN. 


-- JOHN SMITH 


tZ 
THANK YOU. 


READY 


The message printed on the system console terminal automatically 
includes the sender's job and keyboard numbers as shown below. 


JOB 9 KB 15: I WILL BE OUT OF TOWN FOR THE NEXT TWO WEEKS. 


JOB 9 KB 15: WILL LET YOU KNOW WHEN I RETURN. 
JOB 9 KB 15: -- JOHN SMITH 


6.16.2 TALK Program 


TALK enables users to broadcast messages, line by line, to each 
other's terminals. Both the sending and the receiving terminal must 
be on-line, but no user need be logged in on the receiving terminal. 


TALK is called as follows: 


RUN STALK 
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The first query line printed is: 
TO WHICH KEYBOARD (KB)? 


Type the number of the keyboard to which the message is to be 
sent; then type the CR key. If the receiving terminal is in use, each 
line of the message is stored in one of that terminal's buffers and 
printed at a later time. 


NOTE 


As a general rule, don't broadcast 

to a terminal in use before consult- 
ing with that terminal's operator. 

An unscheduled message can disrupt an 
elaborate printout, sometimes destroy- 
ing hours of work. 


Typing the number of a non-existent or off-line terminal does 
not return an error message. In the case of a non-existent terminal, 
the program terminates when the CR key is typed. Messages sent to an 
off-line terminal, however, are broadcast normally, but never received. 
In this case, typing the CR key does not terminate the program. 


TALK prints the following instructions: 


YOU MAY PROCEED =- CARRIAGE RETURN SENDS THE LINE 
'ALTMODE' ('ESCAPE') SENDS AND TERMINATES THE PROGRAM 


To send a message, type the CR key after typing each line. 
Characters are not transmitted until the CR key is typed, at which 
point the entire line is broadcast. Since each line of the message 
is broadcast immediately, no prompting characters are printed on the 
sending terminal between the lines of the message. 


The ALT or ESCAPE key, used to terminate the program, can be 
typed after the last CR key or instead of it. This key prints an 
ESC character ($) on the sending terminal. When typed instead of the 
CR key, the ALT or ESCAPE key also prints an ESC character on the 
receiving terminal. When this happens, the system does not perform 
a carriage return operation on the receiving terminal. 
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Shown below is a typical sending terminal dialog between keyboard 


12 (sender) and keyboard 9 (receiver). 


RUN STALK 

TO WHICH KEYBOARD (KB)? 9 

YOU MAY PROCEED - CARRIAGE RETURN SENDS THE LINE 
'ALTMODE' ('ESCAPE') SENDS AND TERMINATES THE PROGRAM 
GEORGE 


PLEASE MOUNT MY DECTAPE WHEN YOU GET A CHANCE. 
THANKS... 
HERMAN 
$ 
READY 
The receiving terminal's printout automatically identifies the 
sending device by enclosing it in asterisks. No ESC character is 
printed. The actual message is printed next to the identification, 


as follows: 


KB12 ** GEORGE 


** KB12 ** 

** KB12 ** PLEASE MOUNT MY DECTAPE WHEN YOU GET A CHANCE. 
** KB12 ** 

** KB12 ** THANKS... 

** KB12 ** 

** KB12 ** HERMAN 


If at this point, keyboard 9 returns a message, it is done as 


follows: 


RUN STALK 

TO WHICH KEYBOARD (KB)? 12 

YOU MAY PROCEED - CARRIAGE RETURN SENDS THE LINE 
'ALTMODE' ('ESCAPE') SENDS AND TERMINATES THE PROGRAM 
OKAY, HERMAN... 


YOUR DECTAPE IS MOUNTED ON UNIT #2 
SORRY FOR THE DELAY! 


GEORGES 
READY 
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Notice that the ESC key was typed instead of the final CR key in 
the above example. This prints the ESC character on both the sending 
and receiving terminalis (see below). 

** KB9 ** OKAY, HERMAN... 

k* KBQ ** 

** KB9 ** YOUR DECTAPE IS MOUNTED ON UNIT #2. 
** KB9 ** SORRY FOR THE DELAY! 

kk KB *K* 

** KBQ ** : GEORGES 
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6.17 INITIALIZING A DISK - DSKINT 


The system manager or a privileged user can initialize a disk 
with the DSKINT system program rather than the DSKINT initialization 
option. DSKINT writes a minimal file structure on a previously for- 
matted disk. All user files on the disk are destroyed. All disks must 
be initialized before they can be used on a RSTS/E system. 


System disk initialization is a unique process performed by the 
system and is described in Chapter 3. The procedures described in 
this section apply only to non-system disks. Each user can initial- 


ize his disk without affecting other users on the system. 
DSKINT is called by using the RUN command as shown below. 
RUN SDSKINT 


DSKINT responds by printing questions requesting specific infor- 
Mation. Refer to Chapter 3 for answers to these questions. Shown 


below is a sample dialog. 


RUN $DSKINT 

DISK ? RK 

UNIT ? 1 

PACK ID ? MARK 

PACK CLUSTER SIZE ? 16 
MFD PASSWORD ? LEVY 
MFD CLUSTER SIZE ? 16 
PUB OR PRI ? PRI 


READY 


Because the DSKINT system program does not perform any pattern 
checks for bad blocks and cannot format a disk, it is not as versatile 
as the DSKINT initialization option. Furthermore, the program does 
not create the storage allocation table. After the disk is initialized 
by the DSKINT system program, the user must build the SAT by executing 
the CLEAN command of the UTILTY system program. See Section 6.3.2 for 
a description of the CLEAN command. 


6-108 


6.18 SYSTEM PROGRAMMING CONVENTIONS 


Many RSTS/E system programs are designed to run by methods other 
than by the RUN command. The following are some of the alternative 


methods. 


a) At a logged out terminal by means of LOGIN. For example, 
SYS typed at a logged out terminal causes the SYSTAT system 
program to run. 


b) At a terminal by means of a CCL command. For example, the 
standard CCL command QUE runs the QUE system program. 


It is useful for the system manager to be able to duplicate some of 
these actions in his own utility programs on his system. Also, the 
system manager can alter system programs to tailor them to local 
installation needs. The guidelines in the following sections describe 


how to perform these actions. 
6.18.1 Running a Program From a Logged Out Terminal 


A program runs from a logged out terminal by means of the LOGIN 
system program. When the user types characters at a terminal not 
logged in, the monitor runs LOGIN which compares the characters typed 
with those it is designed to recognize. LOGIN is designed to accept 
a command line from a logged out terminal and chain to a system 


program. 


The following discussion employs the SYSTAT system program as 
an example of coding both LOGIN and a user program to run at a logged 
out terminal. The monitor runs LOGIN at line 32000 if a line is 
typed at a terminal not logged into the system. LOGIN extracts the 
characters typed and compares the leftmost characters typed with com- 
mands in a set of DATA statements between lines 32299 and 32299. If 
a command matches the characters and the third item in the DATA state- 
ment is 4, LOGIN puts the command line extracted in the core common 
area and chains to line 32000 of the program and account specified in 
the second element of the DATA statement. Thus, for SYS typed at a 
logged out terminal, LOGIN chains to the SYSTAT program in the system 


library account. The following statement in LOGIN ensures that action. 


32280 DATA SYS, S$SYSTAT, 4 
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To chain to a certain program, the user can supply a DATA state- 
ment in the same format between lines 32101 and 32199 in LOGIN. For 
example, to run a program named HELP under account [2,2] in response 
to a command named WHAT, insert into LOGIN.BAS a DATA statement 
Similar to the following. The DATA statement must include an account 
number since there is no default account when running at a terminal 


not logged into the system. 
32190 DATA WHAT, "[2,2]" HELP, 4 


After LOGIN is compiled and stored in the system library account, the 
program HELP under account [2,2] starts running at line 32000 whenever 


WHAT is typed at a logged out terminal. 


The program chained to at line 32000 must contain statements 
which process the information passed to it in core common as a command 
line. Provision must also be made for resetting variables used as 
flags and for initiating error handling. Because a job not logged 
into the system has no project-programmer number, the program chained 
to cannot assume a default project-programmer number when opening a 
file. The CHAIN command in the LOGIN system program does not drop 
the special login privileges afforded by JFHIBY being set. The pro- 
gram to which LOGIN chains can therefore read or write any file on 
the system because it retains the full privileges. To implement pro- 
tection, the program itself must perform the protection check. When 
a logged out job terminates, it can print the BYE message to inform 
the user that the terminal is still logged out. When the logged out 
job executes an END statement or a STOP statement, the system immedi- 
ately removes the program from memory and leaves the user terminal in 


a logged out state. 


6.18.2 Designing a Program to Run by a CCL Command 


By means of the CCL command option at system generation time, the 
system manager can specify unique commands which, when typed on a 
logged in terminal, load and run BASIC-PLUS programs from the system 
library account. The monitor maintains a table of such commands and 


programs and, by convention, chains to a program at line 3f99f. 
To pass information to the program, the monitor writes to the 
core common area the entire line typed at the terminal including the 


command typed. The user program must extract the data from core 
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common and parse the entire line typed. This action allows the user 
to design a program to run by several CCL commands. As a convention, 
programs supplied by DIGITAL and invoked by standard CCL commands 
reserve lines 39£$% to 39999 for routines which parse the command 
line, check for errors, and dispatch to routines Within the program. 


6.18.3 Changing LOGIN to Set a Different Swa Maximum 


The LOGIN system program sets the Swap maximum to 8K words for 
all users except those whose project numbers are one. This action 
means that privileged users run witha swap maximum of 16K words. Since, 
on many systems, programs must run under non-privileged accounts in 
job areas larger than 8K words, it is necessary to modify LOGIN to set 


a swap maximum larger than 8K words. 


To modify the LOGIN.BAS program, the user must alter the J% = 8% 
statement in the first physical line of the multiple statement line at 
line number 15918 and compile the program on the system library account. 
The following statement sets the priority, run burst, and swap maximum 
factors. 


15618 J% = 83 


: J% = 16% IF (A% AND -256%) = 2563 

: I$ = SYS (CHRS (6%) +CHRS (-13%) +CHRS (-1%) + 
CHRS (-1%) +CHRS (-2%) + 
CHR$( #%)+CHRS( 6%)+ 
CHRS (~1%)+CHRS( J%)) 

: RETURN 


Change the value 8% in the statement J% = 8% to any value less than or 
equal to the current default swap maximum used at system start-up time. 
Compile the program on the system library account with protection code 
<6f> as follows. 


COMPILE SY#:LOGINS 
READY 


It is recommended that the system manager not replace the original 
source file LOGIN.BAS with the modified version. 
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6.19 DOS/BATCH DISK FILE UTILITY PROGRAM - DOSPIP 


The DOSPIP program copies files from a DOS/BATCH disk cartridge 
or prints a directory listing of files stored under a specified user 


identification code (UIC) on a disk cartridge. 
NOTE 
DOSPIP can not write files on a DOS disk 


cartridge. 


Since the program is stored in the system library with a protection 
code of 124, only privileged users can run it. To run DOSPIP, mount 
a DOS/BATCH disk cartridge in an RK1l drive unit, write protect the 
drive, and type the following command. 


RUN $DOSPIP 
DOSPIP V5B-3 


DOS DISK IS ON DRIVE? 


The program runs and prints its header and a question requesting the 
unit number of the drive on which the cartridge is mounted. After the 
unit number is typed, the program requests the type of operation by 
printing the following question. 


FUNCTION? 


To request a function, type one of the responses described in 
Table 6-17. If an invalid response is typed, DOSPIP prints the fol- 


lowing text. 


FUNCTIONS ARE LIST AND COPY 


FUNCTION? 
To terminate DOSPIP, type EXIT in response to the FUNCTION query. 


The following sections describe the different functions available under 
DOSPIP. 
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Table 6-17 
DOSPIP Functions 


Function Responses Meaning 


c Copy a DOS/BATCH file to a RSTS medium. 


Typing RETURN 
key only. 


Print a DOS/BATCH directory listing. 


Exit . E Terminate execution and exit to the 
RSTS/E monitor. 


6.19.1 Copying a DOS/BATCH Disk File - COPY 


To copy a DOS/BATCH disk file, type COPY or anything beginning 
with C in response to the FUNCTION question. DOSPIP prints the fol- 
lowing additional questions to-determine the DOS user identification 
code, the input and output file names, and the output file cluster 
size. 


FUNCTION? COPY 

DOS UIC? 1,1 

FILE NAME? ABC.PAL 
OUTPUT FILE TO? ABC.PAL 
CLUSTER SIZE? 

DETACH? NO 


FUNCTION? 


In response to the DOS UIC question, type the UIC under which the file 
to be copied is stored. If the user-group number and the user's num- 
ber: within the group are not octal numbers between 1 and 376, DOSPIP 
prints the error message ILLEGAL UIC and reprints the FUNCTION ques- 
tion. If the UIC specified is not on the disk, the program prints the 
error message UIC NOT FOUND and reprints the FUNCTION question. 


In response to the question FILE NAME, type the name and exten- 
sion of the file to be copied. If the file does not exist under the 
specified UIC, the program prints the error message FILE NOT FOUND and 
reprints the FUNCTION question. If DOSPIP finds the file, it prints 
the OUTPUT FILE TO question. © peat ie eer ~ saci 
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To specify the destination of the file to be copied, type the 
file specification in response to the OUTPUT FILE TO question. DOSPIP 
then prints the CLUSTER SIZE question to determine the cluster size 
for the output file. If either @ or nothing is given for the cluster 
size, DOSPIP uses the pack cluster size of the output disk. After the 
user types the response to the CLUSTER SIZE question, the program cre- 
ates a file with the name, extension, and cluster size specified. 

This action destroys any existing file with the same name and exten- 


sion. 


The response to the DETACH question allows the user to execute 
the copy operation as a detached job. Typing Y (or YES) causes DOSPIP 
to detach from the terminal, execute the copy operation, and enter 
the hibernate (HB) state upon completion of the copy operation. Any 
other response not beginning with Y leaves DOSPIP attached to the ter- 
“minal and starts the copy operation. DOSPIP reprints the FUNCTION 


question at the terminal when the copy operation terminates. 


6.19.2 Creating a DOS/BATCH Directory Listing - LIST 


To create a directory listing, type LIST or anything beginning 
with L in response to the FUNCTION question. DOSPIP prints the fol- 
lowing questions to determine the DOS user identification code and 
the output medium. 


FUNCTION? LIST 
DOS UIC? 1,1 
OUTPUT TO? DOS.LST 


FUNCTION? 


In response to the DOS UIC question, type the UIC of the direc- 
tory. If the group number and the user number are not octal numbers 
between 1 and 376, DOSPIP prints the error message ILLEGAL UIC and 
reprints the FUNCTION question. If the UIC specified is not on the 
disk, the program prints the error message UIC NOT FOUND and re- 
prints the FUNCTION question. 


In response to the OUTPUT TO question, type the specification 
of the medium on which DOSPIP is to create the listing. If the speci- 
fication designates a disk file, the program creates a file with the 
name and extension given and destroys any existing file with the same 
name and extension. The disk file can be later queued for output to 
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a line printer. To print the listing at the current keyboard, type 
KB: in response to the OUTPUT TO question. After creating the list- 
ing, DOSPIP reprints the FUNCTION question. The listing created is 
in standard DOS/BATCH format. 
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CHAPTER 7 
SYS SYSTEM FUNCTION CALLS AND THE PEEK FUNCTION 


7.1 GENERAL SYS SYSTEM FUNCTION CALLS 


SYS system function calls allow a user program to perform 
special I/O functions, to establish special characteristics for a 
job, to set terminal characteristics, and to cause the monitor to 


execute special operations. 


The specified SYS format is employed for two reasons. One, the 
calls are unique to the BASIC-PLUS implementation of the BASIC 
language. As such, the calls are system dependent and have calling 
format different from any BASIC language call. Second, the SYS 
format allows the usage of a variable number of parameters. 


SYS calls are separated into two classes - privileged and non- 
privileged. The privileged calls can be used only by a privileged 
user as defined in Section 5.5 or by a privileged program as defined 
in Section 5.5.2. The non-privileged calls can be used by anyone and 
are completely safe in the sense that their misuse can do no damage 


to other programs. 
7.1.1 SYS System Function Formats and Codes 
The general format of the SYS call is as follows: 


VS = SYS(CHRS(F) + OS) 


VS is the target string returned by the call 
F is the SYS system function code — 


OS is the optional (by function code) parameter String 
passed by the call 


Function 
through nine, 
these numbers 
ILLEGAL SYS () 


the codes and 


codes denoted by F in the general format are from zero 
inclusive. SYS calls which specify a code outside of 

or which pass a zero length string generate the 

USAGE error (ERR = 18). The following list summarizes 


their usages. The subsequent pages describe the usage, 


calling format, and purpose of the calls. 


Function 
Code (F) Usage 

g Cancel tO effect on console terminal 

1 Enter tape mode on console terminal 

2 Enable echoing on console terminal 

3 Disable echoing on console terminal 

4 Enable single character input mode 
(ODT submode) on console terminal 

5 Exit to editor with no READY message 

6 SYS call to the file processor 

7 Get core common string 

8 Put core common string 

9 Exit to editor and set up NONAME 


program 


7.1.2 General SYS System Function Calis 


7.1.2.1 Cancel tO Effect on Console Terminal Not Privileged (F=9) 


Data Passed: 


Byte(s) Meaning 
1 CHRS (9%), the cancel {0 effect code 
2 Optional. If specified, CHRS (N%) 


where N% is the number of the channel 
on which the system executes the call. 


Data Returned: The target string is equivalent to the passed string. 


Discussion: 


This call cancels the effect of the user typing a CTRL/O 


combination at the program's console terminal. If the call is in the 
form SYS (CHRS$(@%) + CHRS(N%)), the system performs the action on the 


terminal open on channel N%. See Section 3.7 of the RSTS-11 System 


User's Guide 


for a description of the CTRL/O combination. 


7.1.2.2 Enter Tape Mode on Console Terminal Not Privileged (F=1) 


Data Passed: 
Byte (s) Meaning 


CHR$ (1%), the enter tape mode code 


Optional. If specified, CHRS (N$%) 
where N% is the number of the 
channel on which the system 
executes the call. 


Data Returned: The target string is equivalent to the passed string. 


Discussion: 


The action of this call is the same as that of the TAPE command 
described in the RSTS-1l System User's Guide. If the call is in the 
form SYS(CHR$(1%) + CHRS(N%)), the system performs the action on the 


terminal open on channel N%. 


7.1.2.3 Enable Echoing on Console Terminal Not Privileged (F=2) 


Data Passed: 


Byte(s) "Meaning 
1 CHRS$ (2%), the enable echoing code 
2 Optional. If specified, CHRS$(N%) 


where N% is the number of the 
channel on which the system 
executes the call. 


Data Returned: The target string is equivalent to the returned string. 


Discussion: 


This code cancels the effect of SYS calls with codes 1 and 3. If 
the form of the call is SYS(CHRS$S(2%) + CHRS(N%)), the action is 


performed on the terminal open on channel N&%. 


7.1.2.4 Disable Echoing on Console Not Privileged (F=3) 
Terminal 


Data Passed: 
Byte (s) Meaning 


CHR$ (3%), the disable echoing code 


Optional. If Specified, CHRS (N$%) 
where N% is the number of the 
channel on which the system 
executes the call. 


Data Returned: The target string is equivalent to the passed string. 
Discussion: 

This call prevents the system from echoing information typed at 
the console terminal. As a result, information such as a password 
is kept secret but accepted as valid input by the system. If the 


form of the call is SYS(CHR$(3%) + CHRS(N%)), the action is performed 
at the terminal open on channel N3%. 


7.1.2.5 Enable Single Character Input Mode Not Privileged (F=4) 
(ODT Submode) on Console Terminal 


Data Passed: 


Byte (s) Meaning 
1 CHRS (4%), the enable single 
character input mode code 
2 Optional. If specified, CHRS$S(N$%) 


where N% is the number of the 
channel on which the system 
executes the call. 


Data Returned: The target string is equivalent to the passed string. 


Discussion: 


Allows a single character to be accepted as input from the termi- 
nal. Normally, the system waits until a line terminated by a RETURN, 
LINE FEED, FORM FEED, or ESCAPE character has been typed before accept- 
ing input. In single character mode, a character typed at the terminal 
is passed immediately to the program by the next keyboard input request 
statement without waiting for the delimiting character. 


This function must be enabled prior to every input request 
statement that passes a single character to the program. A GET State- 
ment is used as the input request statement. (INPUT or INPUT LINE 
statements cause repeated generation of the input request until a line 


terminator is detected and, therefore, must not be used.) 


If a program performs other lengthy operations before it executes 
either another SYS call and GET statement or other input/output opera- 
tion at the terminal, it allows time for the user to type more than 
one character. To provide for such a possibility, the program should 
examine the system variable RECOUNT after executing each GET statement. 
This procedure determines how many characters the user typed between 
keyboard input operations and enables the program to process all the 


characters without losing any. 


Since this function is used in the system program ODT.BAS, it is 
sometimes referred to as "ODT submode". If the form of the call is 
SYS (CHR$ (4%) + CHR$(N%)), the action is performed on the terminal open 
on channel N&$. 


7.1.2.6 Exit to Editor with no READY Not Privileged (F=5) 
Message 
Data Passed: : 
Byte (s) Meaning 
z CHR$ (5%), the exit with no READY 
code 


Data Returned: No data is returned. 


Discussion: 


This call causes the same effect as the END statement, except 
that it can appear anywhere in the program and does not cause a READY 
message to be printed. 


7.1.2.7 FIP Function Call Both Privileged and (F=6) 
Not privileged 


_ See Section 7.2 for a description of SYS calls to the file 


processor. 


7.1.2.8 Get Core Common String Not Privileged (F=7) 


Data Passed: 
Byte (s) Meaning 
1 CHRS$ (7%), the get core common string 


code 


Data Returned: The target string is the contents of the core 


common area. 


Discussion: 


Allows a program to extract a single string from a data area 
loaded by another program previously run by the same job. The data 
area is called the core common and is from @ to 127 8-bit bytes long. 


Refer to SYS function code 8. 


7.1.2.9 Put Core Common String Not Privileged (F=8) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (8%), the put core common string 
code 
2-128 The string to put in the core 


common area. 


Data Returned: The target string is the passed string. 


Discussion: 


Allows a program to load a single string in a common data area 
called core common. This string can be extracted later by another 
program, running under the same job and called via the CHAIN state- 
ment. The string is from g to 127 8-bit bytes long. If the string 
to be put into the core common area is longer than 127 bytes, the 
system sets the length of the core common string to 9. Refer to SYS 


function code 7. 


This function provides a means for passing a limited amount of 
information when a CHAIN statement is executed. If a larger amount 
of information is to be passed, it must be written to a disk file and 


read back by the later program. 


7.1.2.10 Exit to Editor and Set Up NONAME Not Privileged (F=9) 
Program 
Data Passed: 
Byte (s) Meaning 
1 CHRS$ (9%), the exit and set up NONAME 
code 


Data Returned: The target string is equivalent to the passed string. 


Discussion: 


This function causes the same actions as the END statement 
placed in the code, and, in addition, clears the program out of 
memory. This is the proper method of stopping a program that is not 
to be rerun. Also, the same action is performed by the command 
NEW NONAME. 


7.2 SYS SYSTEM FUNCTION CALLS TO FIP (FUNCTION CODE 6) 

The SYS function call whose code is 6 is a more specialized case 
of the general system function call. It is specialized by an addi- 
tional code called the FIP code. The FIP code causes a dispatch call 
to be made to special resident or non-resident code that performs 
File Processing. 

The format of the call is: 

VS = SYS(CHRS (6%) + CHRS(F@) + OS) 
where: 
V$ is the data (target) string returned by the call 


F@ is the FIP function code 


O$ is the optional (by function) parameter string. 


The general format of the target variable (V$) is: 


Byte (s) Meaning 


Job number times 2 


2 Value of Internal Function called 
(meaningless to general user) 


3-30 Data returned 


NOTE 


Thirty bytes are always passed back. 
Unused bytes are either internal data or @. 


The proper use of the FIP system function call requires that the 
user program build a parameter string to pass and that the program 
later extract the data from the returned string, called the target 
string. Each call returns a string of 30 bytes, each byte (or 
character) of which can or can not contain useful information. The 
descriptions of the FIP codes specify the contents of each useful 
byte in the string, from which the user determines whether the 
information contained is of interest. 


‘bee ok Building a Parameter String 


Some FIP calls require no parameters except the function and 
subfunction codes; other FIP calls require either variable length 
parameter strings or very simple parameter strings. For such FIP 
calls, it is usually easiest to set up and execute the function call 
in a single statement. The following sample statements show the 
procedure. 


A$ 


SYS (CHRS (6%) + CHRS(-7%) ) 
JENABLE CTRL/C TRAP 
!(NO PARAMETER STRING) 


AS 


SYS (CHR$ (6%) + CHR$(-19%) + 
"DK@:FILE.EST") 
!FILE NAME STRING SCAN 
!(VARIABLE LENGTH 
! PARAMETER STRING) 

AS SYS (CHR$ (6%) + CHR$(-8%) + CHRS (1%) ) 
!FCB/DDB INFORMATION 
! FOR FILE OPEN ON 
! CHANNEL 1 
! (SIMPLE PARAMETER 
! STRING) 


Many FIP calls require more complex data formats. For example, 
the kill a job FIP call, FM = 8, requires byte 3 to be the job 
number to kill, byte 27 to be @, and byte 28 to be 255. A recom- 
mended method of building the complex parameter string to pass to a 
function is to dimension a 3% byte list (an integer array) and set 
the items in the list to values which map into those required in the 
parameter string format. The list can later be set to a character 
string by the CHANGE statement before it is passed as the parameter 
string of the FIP system function call, The resulting character 
string is in proper format and contains the correct byte values so 
that it can be placed as the parameter string of the FIP system 
function call. For example, 


18 DIM A&% (39%) ithe string is 3% bytes 

20 Je = 4% !kill job number 4 

38 A%(G%) = 39% !@th element is length of list 
49 A&(1%) = 6% !SYS call code 6 (FIP call) 

5@ A%(2%) = 8% IFIP code 8 (kill job) 

62 Aé(3%) = J% tjob number to kill 

70 A%(27%) = G% !this byte must be 9@ 

88 Aé(28%) = 255% !this byte must be 255 


Following the code which builds the list is the CHANGE state- 
ment and the call itself, as shown below. 


199 CHANGE A% TO AS !generates character 
. !string from the 
: linteger list 


2098 BS = SYS(AS) f!invoke system 
!function call 


7.202 Unpacking the Returned Data 


In the case of the FIP call using code 8, above, the action 
performed (kill a job) rather than the data returned is of impor- 
tance. However, many FIP calls return a data string which is the 
primary interest of the user. In such a case, the data in the string 


must be unpacked. 
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As in the case of building the parameter string, there are two 
recommended methods of unpacking the returned string. If the user 
needs only a few pieces of the data, it may be easiest to operate 
directly on the returned string. For example, if the user wants only 
the 4-byte Radix-50 representation of a 6-byte string, the filename 


string scan FIP call (FIP code -1%) can be used as follows: 


AS = MID(SYS(CHRS (6%) + CHRS(-19%) + S$), 7%, 4%) 


to extract bytes 7 through 19 of the returned string. To extract 
numeric data, ASCII or CVT$% functions can be used. 


In some cases, many pieces of the returned data are needed. In 
other cases, the string returned by the FIP call is needed later to 
set up another FIP call. In such cases, the user program can trans-— 
form the returned string to a 3f-byte list using a CHANGE statement, 


CHANGE AS TO A% 
or 
CHANGE SYS(...) TO A% 


When the returned string has been converted in this manner, it is 
necessary to do further conversions in order to get numeric data into 
a usable form. Take, for example, the data returned by a FIP code of 
15 (directory lookup on index). The layout of the data returned 
specifies that bytes 11 and 12 are the filename extension encoded in 
Radix-50 format. In order to convert those bytes into an ASCII string, 
to OPEN the file for example, the RAD$ BASIC-PLUS function must be 
used on the two bytes converted to a single integer. The integer 
representation of each byte, however, occupies a full word, 16 bits 

in length. Thus, list items number 11 and 12 appear as the following: 


15 7 oi 
AR) + PS eo Byte ds 8 


A%(11) contains the low byte portion of the Radix-50 word; A%(12) 
contains the high byte portion of the Radix-50 word. The two bytes 
must be combined into a single word and converted to the proper 
character string representation. This is accomplished by the 


following: 
SS = RADS(A%(11) + SWAP$(A%(12))) 
The SWAP% function reverses the bytes (the low byte takes the high 


byte position and vice-versa) in an integer word. Graphically, the 


operation appears as follows: 


15 7 p 


B Byte 12 | —|swaps (as(12))]--[ Byte 12 p 


Thus, byte 12 takes the high byte position in the word. The two 
words are then combined by the + operator to form one word. The RADS 
function performs the conversion on that one integer word to produce 
the 3-character string representation of the file name extension. 

The character string is assigned to the character variable S$ and is 
in ASCII format. 


To convert a longer string from Radix-50 to ASCII format, the 
above procedure must be applied to each two bytes in the string. For 
example, the filename from FIP call 15 is returned in bytes 7 through 
18. In order to convert these bytes to ASCII format, use the 


following routine. 


AS = RADS(A%(7%) + SWAPS (A% (83) ) 
BS = RADS(A%(9%) + SWAPS (A% (193) ) 
FS = AS + BS 


or, in a single statement, 


SWAPS (AS (88) )) 
SWAPS (A$ (19) )) 


oO 
B Opa 
~~ 
He 
oO oo 
~~, 
WO ~] 
oo oo 
ee 
+ + 


7.2.3 Notation and References Used in FIP Call Descriptions 


Many FIP calls require that a project-programmer number (PPN) 
be specified in the calling string, and several return a PPN. Where 
such is the case, the PPN field is in the following general form. 


Bytes X-(X+1) PPN 


The value X is odd. The intended meaning of this notation is that 
byte X in the string holds the programmer number, and byte (X+1) holds 
the project number. For example, to set up a FIP call to zero an 
account on a disk (FIP code 13), the calling format shows 


Bytes 5-6 Project-programmer number 


If the call is to be set up in a 3f-entry list, A%, then the format 
requires that 


A% (53%) 
A% (6%) 


programmer number 


project number 


Many of the FIP calls described in this chapter return or 
require integer data in two (consecutive) bytes of the returned data 
string. When this is the case, the field in the returned string is 


‘described in the format: 

Bytes X~-(X+1) integer value 
If the return string is to be processed directly (that is, without 
changing it to an integer array), then the integer value of the two 
bytes can be obtained using the following statement. 

I% = SWAPS (CVTS% (MID(A$,X,2%))) 
where AS holds the returned string. If the returned data string is 
first transferred to an integer array, A%, using the CHANGE statement, 


then the integer value can be obtained using the statement below. 


I = AS(X) + SWAPS (A% (X3+1%) ) 


For example, the get monitor tables (part I) FIP call (FIP code-3) 
returns the address of monitor's job table in bytes 11 and 12. If AS 
holds the returned string, then either of the following two routines 


put the address of the job table into the integer variable I. 


I% = SWAP (CVTS% (MID (AS$,11%,2%))) 


or 


CHANGE A$ TO A% 
IZ = A&(11%) + SWAPS (AZ (123%) ) 


In some integer fields in the FIP calls, the value is a full 
16-bit unsigned integer between 9 and 65535. The sign bit indicates 
an extra power of two rather than positive or negative. Since an 
integer value in BASIC-PLUS is between -32768 and +32767, any value 
greater than 32767 must be stored as a floating point value. Assume 
that in some SYS call, an unsigned integer is returned in bytes 5 and 
6, and that the returned string has been changed to an array, A%. 

As always, the high byte of the integer is in byte 6, the low byte 
in byte 5. The statement 


Q = 256.*A%(6%) + A&(53%) 


gets the full 16 bit value into the floating point variable, 9. 

Q is always positive. Note that replacing the 256.* with SWAP () 
causes the expression to be first evaluated as a normal integer 
expression, and then changed to a floating point value. The resulting 
value is between -32768 and +32767. The 256.* forces the expression 
to be evaluated as a floating point number. 


To convert an unsigned integer to two bytes to pass to a SYS call 
also requires special processing. Assuming that Q holds the unsigned 
value, and that the value is to be placed in A%(5%) (low order) and 
A%(6%) (high order), then the most direct method of transformation is: 


A% (6%) 
A% (5%) 


O/ 256. 
Q-A% (6%) *256. 


On PDP-11 computers without FIS or FPP (floating-point 
hardware), division operations are relatively slow. On these 


machines, a faster method is: 


10 IF Q<32768 .THEN Q% = Q 


ELSE IF Q = 32768. THEN Q% = 32767% + 1% 
ELSE Q = 0-65536. 
20 A&(5%) = Q% AND 255% 


30 A% (6%) SWAPS (Q%) AND 255% 


The disadvantage of this second method is that it requires more code. 


The filename string scan SYS function (FIP code-1f) is useful 
as a "front-end" for many FIP functions. Most of the FIP calls 
which require device or filename information in their parameter strings 
expect information in the format which the FIP-19 call returns it. 
For example, FIP code 17, lookup a file by name, expects its calling 
string to be passed in exactly the same format as that returned by 
the FIP-19 call, with a change of only four data bytes. The follow- 
ing routine sets up and executes the lookup call on the file 
DK#: INVENT .DAT [19,29 | using the filename string scan FIP call. 


10 DIN ANCEAN® 1 SET UF LIST ARRAY 
ZHG00 AF="CKG: INVENT. DATCLa, 281" 1 SET UF VARIABLE 
ZH018 CHANGE SVSCCHRECENI+CHREC-1LGN2+AE) TO AR 

1 fd THE FNS CALL To 

| SET UF ARRAY PROPERLY 
20828 ANE ze 1 SET UP FOR 3 LONG. 
SHS FRE Bi | THIS IS A FIF CALL 
SHOAE FE LPR I DESK LOOKUP BY NFM 
20050 ANCEN 3, ANC aN =o | SET INDEX TO ZERO, 
SHB6G CHANGE AX TO Re I SET UP iS A STRING 
20078 CHANGE SYS¢A#? TO A I AND OG THE CALL. 
2e7e7 END 


In order to avoid redundancy in the descriptions in Section 7.2, 
any field for any of the calls which are either passed to or: returned 
from the function in the same format as that returned by FIP code-19 
are identified by a + superscript after the field specification. Fora 


detailed explanation of fields so identified, see Section 7.2.4.1. 


Table 7-1 is a quick reference index of the FIP functions in 
order of FIP code (FY). For detailed information on each of the 


functions, refer to the Section shown beside the name in the table. 


Table 7-1 


FIP SYS Calls (By Sub-function Code) 


Terminating file name string scan 


-23 No fee ore E 
-22 Yes Set special run priority Te2i Bae 
-21 Yes Drop (temporary) privileges 7.2.6.4 
-2 Yes Lock/unlock job in core 7.2.6.3 
-19 Yes Set number of logins Pa2ede 
-18 *** Reserved *** 
-17 *** Reserved *** 
-16 Yes System shutdown Lee oeed 
-15 Yes Accounting dump eevee 
-14 Yes Change system date/time LaeeDee 
-13 Yes Change priority/run burst/job size Te2e6 ok 
-12 No Get monitor tables - Part II Ui2wltez 
-11 Yes Change file backup statistics 7.2.9 
-19 No Filename string scan 72264.1 
-9 Yes Hangup a dataset le2eoee 
-8 No FCB/DDB Information fee So 
-7 No CTRL/C Trap enable y ee 
-6 Yes (1) Poke core Te2el3 
-5 Yes Broadcast to terminal Teee Dat 
-4 Yes Force input to terminal 222545 
-3 No Get monitor tables - Part I Pela s ok 
-2 Yes Disable logins Ieee oe SD 
-1 Yes Enable logins Vecarae 
g Yes Create user account Tide lek 
1 Yes Delete user account Te2elsd 
2 Yes Clean up a disk pack 1822539 
3 Yes Disk packs 722458 
Yes TTYSET 732.8 
4 Yes (2) Login 7.2.19.1 
5 Yes (2) Logout 7.2.18.2 
6 Yes (2) Attach Te2eLle2 
Yes Reattach gre re 
7 Yes Detach Teeelied 
8 Yes Change password/quota 7.2.5.19 
Yes Kill job Dele oe el 
Yes Disable TTY Veceoele 
9 No Return error messages Dede 
19 No Assign/reassign device 7.2.4.3 
LL No Deassign device 7.2.4.4 
-12 No Deassign all devices 7.2.4.5 
13 Both Zero a device 7.2.4.6 
14 Both Read or Read and Reset Accounting 
Data eee Led 
15 No Directory lookup on index tele bLoed 
No Special magtape directory lookup 7.2.16.2 
16 Yes Set terminal characteristics Tenae 
17 No Disk directory lookup on filename pp” aps <a | 
No Disk wildcard directory lookup 7.2.16.4 
18 No Send a message 1s2Zales2 
Yes Declaring a receiver and receiving 
a message Diaeiee eek 
Yes Remove from receive table Ti2ake wo 
= Yes PEEK function 7.3 


(1) Poke core can be executed only from account [1,1]. 
(2) These functions require login privileges (JFHIBY). 
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The privileged status column indicates whether the SYS call can be 
used only by a privileged user or by any user. A non-privileged user 
who attempts to call a privileged SYS function always receives the 
ILLEGAL SYS() USAGE error (ERR = 18). The notation BOTH in the privi- 
leged status column indicates that some facilities of the specified 
function are available to a non-privileged user, while the privileged 
user has a more powerful set. 
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7.2.4 General Utility SYS Calls to FIP 


The SYS calls to the file processor described in this section are 


available to both privileged and non-privileged users. 


7.2.4.1 File Name String Scan Not Privileged (F#=-19) 
(FB=-23) | 
Data Passed: 
Byte (s) Meaning 
1 CHRS$ (6%), the SYS call to FIP 
2 CHRS$(-19), the filename string scan code. 
CHRS$(-23) is the same as CHRS(-19) except / 
that the scan terminates on certain charac- 


ters. See discussion. 


3-? Character string to scan; can be any length. 
Data Returned: Sets the STATUS variable and returns the following. | 
Byte (s) Meaning 
1-4 Internal coding 
5-6 Project-programmer number (@ means the cur- 


rent account) 


7-19 File name in Radix-50 format 

11-12 File name extension in Radix-59 format 

13-20 | Not used 

21 If no protection code is found, this byte is 


@. Otherwise, this byte is 255 and byte 22 
contains the protection 


22 Protection code when byte 21 is 255 


23-24 Device name in ASCII format or @ if none is 
found. For example, DK and DT 


25 Device unit number if byte 26 is 255 

26 If this byte is @, no explicit unit number 
was found for the device. If this byte is 
255, the value in byte 25 is the explicitly 
specified device unit number. The 255 value 
here indicates that a zero in byte 25 is ex- 
plicitly unit § of the device. 

27-28 First flag word. See discussion. 


29-30 Second flag word. See discussion. 
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Possible Errors: 
Meaning 


ILLEGAL FILE NAME 


ERR Value 


2 


The character string scanned 
contains unacceptable charac- 


ters. 


See Section 9. 


1 of the 


BASIC-PLUS Language Manual for 
a description of a file speci- 


fication. 


Discussion: 


The file name string scan function determines 


specific file syn- 


tax information (for example, whether a given file name is valid or 


whether a certain disk is mounted) 


format required for all other file and device related sys calls. 


and returns information in the 


In 


addition, it provides a means of packing a string in Radix-50 format. 


The STATUS variable is set for the device type found in the string 


scanned. 


The following example demonstrates how a string can be converted 


to Radix-5§ format by a user defined function and the file name string 


scan SYS call. 


10 DEF FNP#S(AS) = 


MID (SYS (CHRS$ (6%) + 


CHRS$ (-18%)+AS$) ,7%,4%) 
: PACK 6 CHARACTERS TO RADIX-59 


The function FNP#$ returns a 4 character string which is the Radix-59 


representation of the first 6 characters of AS. 


handling is included and that errors can occur.) 


(Note that no error 


The file name string 


scan call is the only function in BASIC-PLUS which packs a string in 


Radix-5f format. 


To pack strings longer than six characters, the user 


must make multiple calls to the SYS function. 


The two words in bytes 27 and 
easily accessible flags indicating 
string were found and what kind of 
the purposes of the discussion, it 


was converted by a CHANGE statement to an integer array, M%(39%). 


flag words are then created 


on the bytes, as shown: 


SH% 
S1% 


flag word 1: 


flag word 2: 
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28 and in bytes 29 and 39 hold 
exactly what fields in the source 
information they contained. For 
is assumed that the returned string 


The 


by doing the proper arithmetic operations 


M% (27%) +SWAP2 (M% (288%) ) 
M% (29%) +SWAPS (M% (388) ) 


Once these two words are created, the data coded into them is accessi- 
ble by means of an AND operation between the word and the bit relating 
to a particular piece of information (see Section 12.3.7.7 of the 
BASIC-PLUS Language Manual for information about the AND operation). 
Each bit of the PDP-11 word can be used to hold a YES or NO answer, 

In the case of S#%, only the high-order 8 bits are used. In the case 
of S1%, all 16 bits are used. 


Flag word 1 is redundant; that is, all information returned in 
flag word 1 is also in flag word 2. Flag word 2 holds much more 


information than flag word 1. 


In the following discussion, it is assumed that bytes 27 and 28 
have been put into S#% and bytes 29 and 3f have been put into S1% as 
described above. 


Flag word 1: where S#% = M%(27%) +SWAP% (M% (28%) ) 


Bit 
8 


10 


Lt 


12 


13 


Lo 


Comparison 
S@% AND 256%<>g% 


S#% AND 256% = 9% 
S@% AND 512%<>9% 
S@% AND 512% = @% 


SP% AND 1924%<>Q% 
S$@% AND 1924% = 9% 


SP% AND 2948%<>9% 
S#% AND 2948% = 9% 


S@% AND 4896%<>9% 


SP% AND 4996% = 9% 
SP% AND 8192%<>Q% 


S8% AND 8192% = 9% 


SIL< Gs 


Meaning 


Filename was found in the source 
string (and is returned in Radix- 
50 format in bytes 7 through 19) 


No filename found 
A dot was found in source string 


No dot was found in source string 
implying that no extension could 
have been specified either 


A project-programmer number was 
found in source string 


No project-programmer number was 
found 


A left angle bracket (<) was 
found in source string implying 
that a protection code was found. 


No left angle bracket (<) was 
found (no protection was 
specified) 


A colon (but not necessarily a 
device name) was found. 


No colon was found implying that 
no device could have been 
specified 


Device name was specified and 
specified device name was a 
logical device name. 


Device name (if specified) was an 
absolute (non-logical) device 
name (if device name was not 
specified, this will be 9) 


Source string contained wild card 
characters (either? or * or both) 
in filename, extension or project- 


programmer number fields. In 


addition, the device name speci- 
fied, though a valid logical 
device name, possibly does not 
correspond to any of the logical 
device assignments currently in 
effect. The user program must 
extract the device name and 
attempt to access the unit. (See 
Section 7.2.16.4 for a description 
of wild card file specifications.) 


Flag Word 2: 


Bit 


p 


where 


Compa 


S13 = M% (29%) +SWAPS (MZ (393) } 


rison 


S1% AND 1%<>g3% 


S1% 


S1% 


S1% 


S1% 


$1% 
S1% 


81% 


S1% 


S1% 


S1% 
S1% 


S1% 


51% 


S1% 


§1% 


S1% 


AND 


AND 


AND 
AND 
AND 


AND 
AND 


AND 


AND 


AND 


AND 
AND 


and 
AND 


AND 


AND 


AND 


13 = 9% 


23<>G% 


2% = G% 
4&<>9% 
4% = Q% 


8%<>G% 
8% = Bs 


16%<>f% 


16% = 9% 


32%<>G% 


32% = 9% 
64%<>G% 


64% = 9% 


128%<>G% 


128% = 9% 


256%<> 8% 


File name was found in the 


source string 


No file name was found (and 
the following 2 comparisons 
return @) 


File name was an * character 
and is returned in bytes 7 
through 19 as the Radis -50 


representation of the string 
"222222", 


File name was not an * 
character 


Filename contained at least one 
? character 


Filename did not contain any ? 
characters 


A dot (.) was found 


No dot was found implying that no 
extension was specified (and the 
following three comparisons 
return Q) 


An extension was found (that is, 
the field after the dot was not 
null) 


No extension was found (the field 
after the dot was null - the 
following two comparisons return 


9) 


Extension was an * character and 
is returned in bytes 11 and 12 
as the Radix-50 representation 
of the string "???" 


Extension was not an * character 


Extension contained at least 
one ? character 


Extension did not contain any 
? characters 


A project-programmer number was 
found 


No project-programmer number was 
found (the following two com- 
parisons return @) 


Project number was an * character 
(that is, the project-progra r 
number was of the form [*, PROG) ) 
and is returned in byte 6 as 255 


Project number was not an * 
character 


Bit 


19 


li 


12 


13 


14 


a 


S1% 


S1% 


S1% 


S1% 


Comparison 


AND 


AND 


AND 
AND 
AND 


AND 


AND 


AND 


AND 


AND 


AND 


AND 


S18<9% 


S1%>=9% 


512%<>g3 


512% = 9% 


1924%<>G% 
1924% = G% 
2G48%<>G% 


2H48% = P% 


4996%<>G% 
4996% = G% 


8192%<>P% 
8192% = g% 


16384%<>9% 


16384% = 9% 


Meaning 


Programmer number was an * char- 
acter (that is, the project- 
programmer number was of the form 
[PROJ,*]) and is returned in byte 
5 as 255. 


Programmer number was not an * 
character 


A protection code was found 
No protection code was found 


The protection code currently set 
as default by the current job was 
used. 


The assignable protection code was 
not used (protection code given 

is either the system default, 69 
or that found in the source string) 


A colon (:), but not necessarily 
a device name, was found in the 
source string. 


No colon was found (no device 
could have been specified); the 
following 3 comparisons return @. 


A device name was found 


No device name was found; the 
following 2 comparisons return @. 


Device name specified was a logical 
device name. 


Device name specified was 
an actual device name. 


The device name specified was 
logical and is not assigned to 
some actual device; the logical 
name is returned in bytes 23 
through 26 as a Radix-50 string. 


The device name specified (if any 
was either an actual device name, 
or a logical device name to which 

a value has been assigned; the 
actual device name is returned 

in bytes 23 through 26 as described 
above. 


Note that if the project-programmer number was of the form 
, then both bit 8 and bit 9 of the data byte returned 
are non-zero values. 


[*,*] 


Since flag word 2 contains all the information returned in flag 
word 1 plus more information, it is the more useful of the two words. 
The following program uses this word. It prints out a list of all the 
bits returned in the word. 


S CIM Muezens ( SET UP AN ARRAS TO RETURN To 
146 PRINT "STRING TO SCAN"; 
2G INPUT LINE S¢ 
ZA S#=CVTEErse, -149 ' GET RID OF GARBAGE Bytes 
49 CHANGE SYSCCHRECEN3+CHREC-Lamsese) To me 
SANSMEC 299 +SMAPH EMI EG BOtt 3 

IF Sik AND 4 THEN PRINT "FILENAME FOLINE 

IF S48 AND ot THEN PRINT “FILENAME MAS AN” 

IF Si% AND 4x THEN PRINT "FILENAME HAL ¢ te oe 

IF Si AND &H THEN PRINT "DOT 09 FONE 

IF Sik AND 16% THEN PRINT “NON-NULL EMTENSION FOUND" 
HANG Zou THEN PRINT "EXTENSION WAS 478 
IF Sik AND 64 THEN FRINT "EXTENSION HAD «oon 
IF Sik AND 126% THEN PRINT "POM FOL 
IF Sik AND 25ex THEN PRINT "PROWECT NUMBER WAS <4 8 
IF Si AND S42h THEN PRINT "PROGRAMMER MUMBER Wes - 4s 1 
IF Siu AND 1e24x THEN PRINT "PROTECTION COE FOUNE™ 
210 IF S41 AND foaex THEN PRINT "ASSIGN OD PROTECTION USED 


Oe ll eel Soll cool at a | 
{Oo my fed fa pe mm 


wd Fs 
Ry 5 lel A 
MG me mm em 
tea 
7 
in 
= 
Pid 


224 IF S4h AND 496% THEN PRINT "COLON ¢:3 FOUND" 
2G IF Sih AND &492% THEM PRINT "DEVICE MAME FOUND" 
240 IF Sik AND 162G4x THEN PRINT "DEVICE NAME WAS LOGICAL" 
256 IF Sauce THEN PRINT "DEVICE NAME WAS NOT ASSIGN? De 
26Q IF Sik AND 4acex THEM 
IF Sakr@x THEN PRINT "“STATUS’ HAS BEEN SET" 


494 PRINT FOR Ik=s4% To 2x 
366 GOTO 14 


sere? END 


The following examples show some of the above messages: 


STRING TO SCAN? ABCDEF. EXT 
FILENAME FOUND 

DOT ¢.3 FOUNE 

NON-NULL EXTENSION FOUND 


STRING TO SCAN? SY: FILENM. DEX 
FILENAME FOUND 

DOT «. 3 FOUND 

NON-NULL EXTENSION FCUNE 
COLON £:3 FOUNE 

DEVICE NAME FOUNE: 

“STATUS” HAS BEEN SET 
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STRING TO SCAN? SY:-FILENM EXTOL 4, 282] 
FILENAME FOLNE 

COT «. 3 FOUND 

NOM-NULL EXTENSION FOUNE: 

PPM FOLUNE 

COLON ¢:> FOUND 

DEVICE NAME FOUND 

“STATUS HAS BEEN SET 


STRING TO SCAN? SY: FILENM. EXTOL S. 48272522 
FILENAME FOUND 

COT ©. 9 FOUND 

NON-NMULL EXTENSION FOUND 
PPH FOUND 

PROTECTION COPE FOUND 
COLON ©: FOUND 

DEVICE NAME FOUND 
“STATUS” HAS BEEN SET 


STRING TO SCAN? SY: FILENNM. EXTDO*#, 284] 
FILENAME FOUNE 

COT ©. 3 FOUNE 

NON-NULL EXTENSION FOUNE 

PPN FOUND 

PROJECT NUMBER WAS “+ 

COLON ¢:2 FOUNE 

DEVICE NAME FOUNE 

“STATUS” HAS BEEN SET 


STRING TO SCAN? SY:AL & 
FILENAME FOUND 

COT ¢. > FOUNE 

NON-NULL EXTENSIOGN FCOUNE 
EXTENSION WAS *% #7” 

COLON «:> FOUND 

DEVICE NAME FOUND 
“STATUS” HAS BEEN SET 


STRING TO SCAN? 


STRING TO SCAN? SY: FILE??. EXT 
FILENAME FOUND 

FILENAME HAD “77s 

DOT ¢«. 3 FOUND 

NON-NULL EXTENSION FOUNE: 
COLON «:2 FOUND 

CEVICE NAME FOUNE 

“STATUS” HAS BEEN SET 


STRING TO SCAN? -FA 
FILENAME FOUND 

COLON «<:2 FOUND 
“STATUS” HAS BEEN SET 
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The STATUS variable is set or not set depending on the presence 
or absence of a device in the string scanned. The following three 
conditions pertain. 


a. When no device name is found in the string (no colon is 
found), the STATUS is random. This condition pertains 
when bit 12 of flag word 2 tests as equal to @. 


b. When the device name is logical and untranslatable (an 
actual device is not assigned), STATUS is random. This 
condition pertains when bits 12, 13 and 14 of flag word 
2 test as not equal to @ and bit 15 tests as on {(S1%<9%). 


c.- When the device name is either an actual device name or 
is logical and translatable (an actual device is assigned), 
STATUS is set for the device. This condition pertains 
when bit 12 tests as not equal to @ and bit 15 tests as 
equal to @ (S1%>=9%). 


Line 268 of the sample program shows the test to determine when STATUS - 
is set by the call. 


The file name string scan using CHR$(-23%) in place of CHR$(-193) 
terminates without error on the following characters. 


= (equality sign) 
/ (slant) 

; (semi-colon) 

, (comma) 

end of string 


The number of unscanned characters is returned in the BASIC-PLUS vari- 
able RECOUNT. For example, 


SS=SYS (CHR$ (6%) + CHRS(-23%) + "SY: [1,4] ABC<49>") 


returns the data as described above for CHR$(-18%) and RECOUNT equals 
®. The following call 


S$ = SYS(CHRS$ (6%) + CHRS (-23%) + "SY: [1,4] ABC<4f>,DT:DEF") 


returns the data described above for the string "SY:(1,4]ABC<4f>" with 
RECOUNT equals 7. (The scan terminates on the comma between file 


names. ) 


Any other characters, including the angle bracket character (<), 
generate an error and none of the data is returned. Thus, the call 
with CHRS(-23%) simplifies the task of decoding command strings with 


multiple file names. 
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7.2.4.2 Return Error Message Not Privileged (F#=9) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHR$(9), the return error message code 
3 CHRS (E%), where E% is the RSTS ERR variable 
number and is between # and 127 
4-39 Not used 


Data Returned: 


Byte (s) Meaning 
1 The current job number times 2 
2 The current keyboard number times 2 
3-38 Error message padded to length 28 with 


CHRS$ (@%) characters. 
Possible Errors: No errors are possible. 
Discussion: 


This SYS system function call extracts error message text from 
the file ERR.SYS in the core image library. The text is associated 
with the value of the ERR variable passed as byte 3 of the call. The 
number in byte 2 of the returned string is two times the number of the 
keyboard involved in generating the error. This is an exception to the 
conventional contents of byte 2 which usually contains the job number 
times 2. A sample usage of the call is to print the system header 
line containing the system name and the local installation name. To 
do this, the character representation of the ERR value of #% is used 
in the call. 


ib INFUT “ERROR NUMBER"; Ex 


28 S$=SYSCCHRES (GRU +CHRS (GRO +CHREC ER DD 

360 SL#=MIOCSE, Sh, INSTROSA, S#., CHRSC Gn - ERD 
46 PRINT S1¢ 

38 PRINT FOR fei TO ee 

6@ GOTO 16 


2276" END 
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To extract the message text from the data returned by the SYS call, 
the program executes an INSTR function based on the NUL byte (FILL 
character) indicating the end of the text. The MID substring of the 
returned data string, starting at byte number 3, extracts the number 


of bytes according to the value returned by the INSTR function. 


Error numbers used in the call can include those associated 


with recoverable and non-recoverable errors. 


RUANH 
ERROR NUMBERS & 
RESTS VWAEE-s4 SYSTEM #ES6 


7.2.4.3 Assign/Reassign Device 


Data Passed: 


Not Privileged (Fg 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHR$ (10%, the assign/reassign 
device code 
3-6 Not used 
7 Must be @ for assign; for reassign, 
must be the job number to reassign 
the device to. 
8 Must be @ 
9-22 Not used 
23-24t Device name (DT, PR, PP, MT, CR, 
LP, KB) 
25+ Unit number 
26* Unit number flag 
27-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


For the assign call 


NOT A VALID DEVICE 
The device name specified in bytes 23 and 
24 is a logical device name which is 
currently not assigned. 


DEVICE NOT AVAILABLE 
The device specified is currently 
assigned or in use by another job. 


For the reassign call 


ACCOUNT OR DEVICE IN USE 
The device specified is currently 
open or has an open file. 


NOT A VALID DEVICE 
The device name specified in bytes 23 and 
24 is a logical device name which is 
currently not assigned. 


DEVICE NOT AVAILABLE 
The device specified is currently 
assigned to another job or is in use 
by another job. 


10) 


Example: 


1g A$ = SYS (CHRS (6%) +CHRS (19%) +SPACES (43) + 
GHRG (9%) SCHRS (92) SPACES (148) + 
"LP" + CHRS (1%) +CHRS (2553) ) 
! ASSIGN LP1l: TO CURRENT JOB. 
29 X%=42 
38 AS=SYS (CHRS (6%) +CHRS (18%) +SPACES (43) + 
CHRS (X%) +CHR$ (@%) +SPACES (14%) + 
"LP"+CHRS (1%) +CHRS$ (2553) ) 


' REASSTGN T.D1- T]™ 7OR # ye 
=. tl, et ee oe NL it me tviwu ww T 4.0 
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Data Passed: 


Byte(s) 


3-6 
7-8 
9-22 

23-24+t 


25+ 
26+ 
27=30 


Data Returned: 


Possible Errors: 


Meaning 


NOT A VALID DEVICE 


Deassign a Device 


Not Privileged (Fg = 11) 


Meaning 


CHR(6%), the SYS call to FIP 


CHRS$ (11%), the deassign 
code 


Not used 
Must be 9g 
Not used 


a device 


Device 
name 


Unit number 
Unit number flag 
Not used 


No meaningful data is returned. 


ERR Value 


6 


The device name specified in bytes 23 and 


24 is not a valid device name. 


Discussion: 


This call performs the same action as the DEASSIGN system 
command described in the RSTS-11 System User's Guide. 


Example: 


The following statement deassigns line printer unit 1 which 


is assigned to the current job. 


10 AS = SYS(CHRS$(6%) + CHRS$(11%) + SPACES$(4%) + 
CHRS (@%) + CHRS (@%) + SPACES$(14%) + 
"DP" + CHRS(1%) + CHRS (2553) ) 
! DEASSIGN LP1: 


7.2.4.5 Deassign All Devices 


3-30 


Not Privileged (Ff = 12) 


Meaning 


CHRS (6%), the SYS call to FIP 
CHRS (12%), the deassign all devices 


code 


Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Example: 


No errors are returned. 


The following statement deassigns all devices currently 


assigned to the job. 


10 AS = 


7.2.4.6 Zero a Device 


Data Passed: 
Byte (s) 


ul 


26+ 
27-30 


SYS (CHRS$ (6%) + CHR$ (12%) ) 


Both Privileged and (Fg#=13) 
Not Privileged 


Meaning 


CHRS (6%), the SYS call to FIP 
CHRS (13%), the zero a device code 


Not used 


Project-programmer number (see 


note 1) 
Not used 


Device designator (Disk, magtape, 


or DECtape) 

Unit number 

Unit number flag 
Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


CAN'T FIND FILE OR ACCOUNT 5 
The device specified is disk and the 
account specified in bytes 5 and 6 
does not exist on the device 


NOT A VALID DEVICE 6 
The device name specified is a 
logical name which is not currently 
assigned 


DEVICE NOT AVAILABLE 8 
The device is currently assigned or in 
use by another job or has a file open. 


DEVICE NOT FILE STRUCTURED 30 
The device specified does not allow 
access by file name. 


Note 1: 


Only privileged users can specify any account other than their 
own account to be zeroed. Any values a non-privileged user specifies 
in bytes 5 and 6 are forced to the caller's own project-programmer 
number. Zeroes in bytes 5 and 6 indicate the project-programmer 
number of the calling program. 


Note 2: 


When the zero a device SYS call is specified on magtape or 
DECtape, the entire medium is zeroed without regard to any project- 
programmer number. On DECtape, the directory is cleared. On magtape, 
the tape is rewound to LOAD POINT, three end of file marks are 


written, and the tape is rewound. 


Example: 


18 AS=SYS(CHRS (6%) +CHRS (13%) +SPACES (23) + 
CVT$S (0%) +SPACES (163) +"SY"+CVTSS (G3) ) 
! ZERO MY OWN ACCOUNT ON THE SYSTEM. 

20 PP%=183 : P2%=2G2 'WANT TO ZERO [19,29] 

38 AS=SYS(CHRS (6%) +CHRS$ (13%) +SPACES (2%) + 
CHRS (P13) +CHRS (P@%) +SPACES (16%) +"SY"+ 
CVT%S (0%) ) 

! ZERO [19,28] ON THE SYSTEM. 

IF PROGRAM IS NON-PRIVILEGED, ZEROES 

' CURRENT ACCOUNT 

48 AS=SYS(CHRS (6%) +CHRS (13%) +SPACES (293%) + 
"MT"+CVTSS (GS) ) 
' ZERO MT: 


7.2.4.7 CTRL/C Trap Enable Not Privileged (F%=-7) 


Data Passed: 


Byte (s) Meaning 
1 CHRS$ (6%), the SYS call to FIP 
2 CHR$ (-7%), the CTRL/C trap enable 
code 
3-30 Not used. 


Data Returned: No meaningful data is returned. 


Possible Errors: No errors are possible. 


Discussion: 


After this FIP function is executed in the user program, the 
Run Time System treats the first CTRL/C subsequently typed on any 
terminal belonging to the job as a trappable error (ERR=28). Upon 
execution of the trap, control is immediately passed to the numbered 
program statement which has been designated as the error-handling 
routine by the last execution of an ON ERROR GOTO statement. After 
the trap, CTRL/C trapping is disabled. If it is desired that 
CTRL/C trapping remain in effect, the SYS call must be executed again. 


Such trapping of CTRL/C, however, guarantees only that a defined 
set of statements is executed when CTRL/C is typed. It is not 
possible to resume execution at the exact point where the CTRL/C 


occurred. 


If certain critical sections of BASIC-PLUS code are to be 


completely immune to possible CTRL/C aborts, three actions must occur. 


a. The job must detach itself from its terminal. See the 
description of FIP code +7. 


Dy The program must have CLOSED all channels on which other 
terminals in the job had been OPENed. 


Cy The job must have DEASSIGNed any terminal which had been 
previously ASSIGNed to it. See the description of FIP 
code +ll. 


If the three actions occur, program execution under the job 
proceeds immune to any CTRL/C. 
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After the job has completed its critical processing in the 


detached state, one of three actions can occur. 


a. The job can kill itself by means of FIP code +8. 


b. The job can find a free terminal (presumably the one from 
which it detached itself) and "force" into that terminal 
input buffer the character strings needed for logging into 
the system and attaching the job to the terminal. (See 
the descriptions of FIP codes -4, +4, and +6.) 


Cc. The job can find a free terminal and use the REATTACH SYS 
call to attach itself to the terminal (See the description 
of FIP code +6.) 


The following sample program shows the procedure. 


14 ON ERROR GOTO Lee ' GET SeT To TRAP 
oa AS=SYSCCHREC ERS +CHR EL - Pee ' ENABLE “ TRAPPING 
“8 FRINT "HI 
4h SLEEF Lae Po WREDT AWHILE 
+H GOTO 28 
4 IF ERRS>SER THEN ON ERROR oOTO & 

ELSE RESUME tie ! Lose FOR A CTRLAC 
4410 FRINT ""C TRAPPED" 
426 SLEEF Las 
4.289 GOTO 24 Poo Broek TO WOOF 
sere? ENG 


The program prints "HI" at the keyboard every 19 seconds until a 
CTRL/C is typed. Then it prints the "C TRAPPED" message and a sleep 
operation for 1 seconds before reenabling the CTRL/C trap and printing 
"WT". The SLEEP statement before reenabling the trap is included to 
allow the user to type a second CTRL/C and actually stop the program. 


Ordinarily, two CTRL/C characters typed very quickly at a termi- 
nal stop a program even if CTRL/C trapping is enabled. However, on a 
lightly loaded system, it is sometimes possible for the program to 
react quickly enough to the first CTRL/C that the second one can also 
be trapped. In this situation, the only means of stopping the job is 
through the kill job SYS call (or the KILL command in the UTILTY 
program) . Thus, after the original trap, the user can stop the pro- 
gram by typing CTRL/C within 10 seconds. It is recommended that pro- 
grams which trap CTRL/C characters be designed to include a certain 
amount of time after a trap in which a second CTRL/C actually stops 


the program. 


7.2.5 Privileged Utility SYS Calls 


The FIP calls described in this section are privileged calls; 

that is, they can be called only by a privileged user or by a 
privileged program. (See Section 5.5 for a discussion of privilege.) 
Any attempts to execute these calls by non-privileged users or 
programs result in the error ILLEGAL SYS( ) USAGE (ERR=18). Other 
errors are specified in the individual descriptions. The functions 
described in Sections 7.2.5.2 through 7.2.5.11 are used by the 
UTILTY system program. Examples of their usage can be found in the 


source code of that program. 
7.2.5.1 Special Shutup Logout | Privileged (Fg=-16) 


Data Passed: 
Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 


CHRS (-16%), the special shutup 
logout code 


3-30 Not used 
Data Returned: No meaningful data is returned. 
Errors Returned: Refer to the discussion. 


Discussion: 


This system function logs the current job off the system (as does 
the FIP system function call code 5) but, in addition, brings the 
CPU to an orderly halt at address 54 after the job is logged off the 


system. 


Before this FIP call executes properly, several system conditions 
must be true. First, one and only one job can be running on the 
system when the SYS call is invoked. Next, the number of logins 
allowed on the system must be 1 (that is, LOGINS DISABLED. See 
Section 7.2.5.6). Next, no disks except the system disk can be 


mounted. Finally, no files can be open on the system disk. 


If all of these conditions are fulfilled, the system shuts down. 
If any are not true, any attempt to invoke this SYS call results in 
the error ILLEGAL SYS( ) USAGE (ERR=18). 


This SYS call is used by the SHUTUP program. 


7.2.5.2 Date and Time Changer Privileged (F@=-14) 


Data Passed: 
Byte (s) 


ui 


7-30 


Meaning 


CHRS (6%), the SYS call to FIP 


CHRS (-14%), the date and time changer 
code 


CHR$(D%) where D% is in the required 
format to generate the date by the 
function DATE$(D%). See Section 8.8 of 
the BASIC-PLUS Language Manual for a 
description of the DATES function. 


CHRS (SWAP%(D%)) where D% is the 
same value used in byte 3. This 
generates the high byte of the 
value used by the DATES (#3) 
function. 


CHR$(T%) where T% is in the required 
format to generate the time by the 
function TIMES(T%). See Section 8.8 
of the BASIC-PLUS Language Manual 
for a description of the TIMES 
function. 


CHRS (SWAP%(T%)) where T% is the same 
value used in byte 5. This gener- 
ates the high byte of the value used 
by the TIMES(#@%) function. 


Not used. 


Data Returned: No meaningful data is returned. 


Discussion: 


This function changes the monitor date and time of day values 
which are returned by the DATES(@%) and TIMES (9%) functions in 


BASIC-PLUS. 
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7.2.5.3 Hang Up a Dataset Privileged (Fg=-9) 


Data Passed: 
Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 
CHRS (-9%), the hang up a dataset 


code 

3 CHRS(N%) where N% is the keyboard 
number of the line to hang up. 

4 CHRS$(S%) where S% is the number of 
seconds to wait before hanging up 
the line. 

5-30 Not used. 


Data Returned: No meaningful data is returned. 


7.2.5.4 Broadcast to a Terminal Privileged (Fg=-5) 


Data Passed: 
Byte (s) Meaning 


1 CHRS (6%), the SYS call to FIP 


CHRS (-5%), the broadcast to a 
terminal code 


3 CHR$ (N%) where N% is the keyboard 


aaa ist ep teem A me 2 
number of the terminal to receive 


the message. 


if 
| 
on) 


M$ is the message to broadcast; 
LEN(MS) can be greater than 27. 
The string must not be null. 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


ILLEGAL SYS() USAGE 18 
Generated if LEN(MS$) is @. 


Discussion: 


The data broadcast is printed on the destination keyboard. 
The received message affects any output formatting being performed 
on the destination keyboard. System programs which use this 
function are TALK, PLEASE, BACKUP, and QUEMAN and UTILTY. 


7.2.5.5 Force Input to a Terminal Privileged (F@=-4) 


Data Passed: 
Byte (s) Meaning 


1 CHRS (6%), the SYS call to FIP 


CHRS$ (-4%), the force input to a 
terminal code 


3 CHRS$ (N%) where N% is the keyboard 
number of the terminal to receive 
the forced input. 


4-? I$ is the input string to force to 
the terminal. The string must 
not be null. LEN(I$) can be © 
greater than 27. | 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 
ILLEGAL SYS() USAGE 18 
Generated if LEN(IS) is @. 
Discussion: 


The data forced is seen as input by the system. Other system 
programs besides UTILTY which use this function are BUILD, INIT, 
and CONTRL. 
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7.2.5.6 Disable Further Logins Privileged (Ff#=-2) 


Data Passed: 
Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 


2 CHRS (-2%3), the disable further 
logins code 


3-30 Not used 
Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 
ILLEGAL SYS() USAGE 18 
A non-privileged user 
attempts to execute this 
call. 


Discussion: 


This call sets the number of logins allowed on the system to l. 
If no jobs are active on the system, one user can successfully log 
into the system. However, once one user is logged in, any delimiter 
typed at a logged out terminal returns the NO LOGINS message. This 
call is used by the UTILTY and SHUTUP programs. 


7.2.5.7 Enable Further Logins Privileged (Fff=-1) 


Data Passed: 
Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 


2 CHRS (-1%), the enable further 
logins code 
3-30 Not used. 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


ILLEGAL SYS() USAGE 18 
A non-privileged user 
attempts to execute this 
call. 


Discussion: 


This call sets the number of logins allowed to the number 
specified at start-up time - JOBMAX. The enable logins call is used 
by the UTILTY and INIT programs. 
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7.2.5.8 Disk Pack and Terminal Status Privileged 


Meaning 


CHRS (6%), the SYS call to FIP 


CHRS (3%), the disk pack and 
terminal status code 


CHRS (N%); the following values 
of N% determine the resultant 
action. 


Value Action 
Any Odd Set terminal status. 
See FIP call 16. 
g Mount a disk pack or 
cartridge 
2 Dismount a disk pack 
or cartridge 
4 Lock out a disk pack 
or cartridge 
6 Unlock a disk pack 


or cartridge 


For Mount, Dismount, Lock, and Unlock 


23-247 
257 
267 

For Mount 


7-10" 


Device name 
Unit number 
Must be 255. 


Pack identification label in 
Radix-50 format 


All bytes not specified are ignored. 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


ACCOUNT OR DEVICE IN USE 
An attempt to dismount a 3 
disk which has an open file 


NOT A VALID DEVICE 


Device name specified is not 
valid 

DEVICE HUNG OR WRITE LOCKED 
An attempt to mount a disk 
which is not write enabled 


14 


(FP=3) 


Meaning ERR Value 


ILLEGAL SYS() USAGE 
An attempt by a non-privileged 18 
user to execute this call; or an 
attempt to mount a disk which is 
already mounted or which resides 
in a non-dismounted drive; or disk 
specified is the system disk. 


PACK IDS DON'T MATCH 
An attempt to mount a disk with an 20 
incorrect pack label. 


DISK PACK IS NOT MOUNTED 


An attempt is made to lock, unlock 21 
or dismount a disk which is not 
mounted. 
DISK PACK NEEDS 'CLEANING' 
The storage allocation table on 25 


the disk needs to be restructured 
since the disk was not properly 
dismounted when it was last used. 
Disk is logically mounted but 
cannot be accessed until cleaned 
by the CLEAN command of UTILTY 
system program or by the FIP 

call with code 2. 


FATAL DISK PACK MOUNT ERROR 
The disk is beyond recovery. 26 
For example, the cluster size is 
larger than 16 or the storage 
allocation table is unreadable. 


DEVICE NOT FILE STRUCTURED 
An attempt to lock, unlock, or 30 
dismount a disk currently opened 
in non-file structured mode. 


Discussion: 


Note that if byte 3 contains any odd value, the call is inter- 
preted as a set terminal characteristics call and is exactly equiva- 
lent to FIP call 16 discussed in Section 7.2.8. This call is used by 
the SHUTUP, UMOUNT, and BATCH system programs. (The terminal charac- 
teristics form of the call is used by the TTYSET system program). 

For a discussion of disk management on RSTS/E, see Section 6.3.2. 


7.2.5.9 Clean Up a Disk Pack Privileged (F#=2) 


Data Passed: 
Byte(s) Meaning 


CHRS$ (6%), the SYS call to FIP 


2 CHR$ (2%), the clean up a disk 
pack code 


2 Not used 
4 


: 
Device name 


Vite eS 


A zero in both bytes means the 
system disk. 


25 Unit number 
26° Unit number flag 
27-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL SYS() USAGE 
An attempt to use this call by 18 
a non-privileged user; the 
device specified is not a disk; 
the disk is not locked; a file 
is open on the disk. 


DISK PACK IS NOT MOUNTED 


The disk is not yet mounted. 21 
CORRUPTED FILE STRUCTURE 

The link words in the directories 29 

are destroyed or completely 

meaningless. 


Discussion: 


A clean operation on an RK disk cartridge takes up to 38 seconds 
and on an RP#3 disk pack takes up to 5 minutes. See Section 6.3.2 


for a discussion of disk management and the clean operation. 


7.2.5.10 Change Password/Quota 


Data Passed: 
Byte (s) 


i 
2 


13-14 


3254" 


257 
26° 
27 
28 
29-30 


Meaning 


CHRS (6%), the SYS call to FIP 


CHR$ (8%), the change password/ 
quota, kill job, and disable 
terminal code 


Not used 


Project programmer number. Zero 
for both values means the current 
account. See Section 7.2.3 for 
an explanation of the value of 
each byte. 


New password in Radix-50 format. 
All zeroes mean no change. See 
Section 7.2.4.1 for a description 
of converting strings to Radix-50 
format. 


CHRS (N%) +CHRS (SWAP$% (N%)) , where 
N% is the number of blocks for the 
quota. Zero in this word means 
unlimited quota if byte 21 is 255. 
Otherwise, zero means no change. 


Not used 


CHR$ (255%) if the quota of @ 
specified in bytes 13 and 14 is 
valid rather than no change. 


Device name 

Unit number 

Unit number flag 
Not used 

Must be CHRS$ (§%) 
Not used. 


Data Returned: No meaningful data is returned. 


Possible Errors: 


ERR Value 


CAN'T FIND FILE OR ACCOUNT 
The account is not present on 5 
the disk specified. 


NOT A VALID DEVICE 
Device specified is not valid. 6 


Privileged 


(F@=8) 


Meaning ERR Value 


ILLEGAL SYS() USAGE 
An attempt by a non-privileged 18 
user to execute this call or the 
device specified is not a disk. 


Discussion: 


Either the password or the quota can be changed individually as 


well both can be changed in the same call. 


7.2.5.11 Kill Job Privileged (F=8) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHR$ (8%), the change password/ 


quota, kill job, and disable 
terminal code 


3 CHRS (N%) where N% is the number 
of the job to kill 
4-26 Not used 
27 Must be CHRS$(#%); this byte 


differentiates the kill job call 
from the disable terminal call 


28 Must be CHRS (255%) 
29-30 Not used. 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL SYS() USAGE 
The job number specified is @ 18 
or is greater than the system 
JOB MAXIMUM value. An attempt 
by a non-privileged user to 
execute this call. 


Discussion: 


There is only one proper way for a job to terminate itself under 
programmed control. The job must execute the kill FIP call on its 
own job number. The kill does all of the clean-up that the logout 
FIP call (F@=5) does, but this function can be executed under pro- 
gram control by any (privileged) program, whereas the logout call 
requires certain special conditions. Examples of this SYS call can 
be found in the ERRCPY, BATCH, SPOOL, and QUEMAN programs. 


7.2.5.12 Disable Terminal Privileged (F@=8) 


Data Passed: 
Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 


CHR$ (8%), the change password/ 
quota, kill job, and disable 
terminal code 


3 CHR$ (N%), where N% is the key- 
board number of the terminai to 
disable 

4-26 Not used 

27 Must be CHRS (255%) to differen- 
tiate this call from the kill job 
call 

28 Must be CHRS (255%) 

29-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL SYS() USAGE 
Keyboard number is greater than 18 
the number of terminals on the 
system (NULINE); 

Keyboard number corresponds to a 
line used by a pseudo keyboard; 
Keyboard number relates to a 
terminal on a DH11 multiplexor 
line; 

The terminal is currently opened 
or assigned by a job; or 

The keyboard is the system console 
terminal (KBf:) 


Discussion: 


This FIP call disables a keyboard line. After this function has 
been executed, no input from the disabled keyboard is processed or 
echoed by the system, and output generated for the terminal is ignored. 
There is no complementary function in RSTS/E. Once a keyboard is 
disabled, it remains disabled until the next time the system starts 


time sharing. 


Note that this function only disables keyboards connected to the 
PDP-11 with single line interfaces (KL11, DL1l, etc). 


No system program (including UTILTY) currently uses this call. 
It is included at this point because of its relationship to the 


change password and kill job FIP calls. 


7.2.6 Job Scheduling SYS Calls to FIP 


7.2.6.1 Priority, Run Burst and Size Privileged (F@=-13) 


Maximum Changer 


Data Passed: 
Byte (s) Meaning 


CHRS$ (6%), the SYS call to FIP 


CHRS$ (-13), the priority, run 
burst, and size maximum changer 


3 CHRS$ (J%) where J% is the job 
number affected or is -l to denote 
the current running job 


4 CHRS$ (A%) where A% is @% to indicate 
no change to the parameter in byte 
5 or is non-zero to indicate a 
change to the parameter as speci- 
fied in byte 5. 


5 CHRS (P%) where P% is the value 
of the running priority and ranges 
from -128 to +128 in steps of 8. 


6 CHRS (A%) where A% is @% to indicate 
no change to the parameter in byte 
7 or is non-zero to indicate a 
change to the parameter as speci- 
fied in byte 7. 


CHRS (R&) where R% is the run burst 


CHRS (A%) where A% is {% to indicate 
no change to the parameter in byte 
9 or is non-zero to indicate a 
change to the parameter as speci- 
fied in byte 9. 


9 CHRS$ (S%) where S% is the maximum 
size, in 1024-word units, to which 
a job can expand and is between 2 
and the current value for SWAP MAX 
on the system. 


Possible Errors: 
Meaning ERR Value 
ILLEGAL SYS() USAGE 


An attempt by a non-privileged 18 
user to execute this call 


Data Returned: No meaningful data is returned. 


Discussion: 


This system function allows a privileged user to give a running 
job an increased or decreased chance of gaining run time in relation 
to other running jobs, and to determine how much CPU time the job can 
have if it is compute bound. The CPU time is termed the job's run 
burst and is measured by the number of clock interrupts during which 


the job can run if it is compute bound. 


The size of a job at log in time is set at 2K and can grow during 
processing to a size limited by the value of SWAP MAX. SWAP MAX is 
determined at the start of time sharing operations by the system 
Manager. (Refer to the description of SWAP MAX given in the START 
and DEFAULT option discussion in Chapter 3.) The maximum’ size to 
which a job can grow can never be greater than the currently assigned 
value of SWAP MAX, which must be between 8K and 16K words. Therefore, 
the privileged user has the option of limiting the size to which a job 
can grow by specifying a value for S% between 2 and the maximum of 
SWAP MAX. 


Values for each of the variables in the parameter string must be 
specified. The value for A preceding the related parameter variable 
determines whether that parameter changes or remains unchanged. 


The PRIOR system program provides a direct example of the use of 
this FIP call. The call is also used by the LOGIN, SPOOL, and RJ2780 


system programs. 


No error-checking is done by the system on the data passed by the 
user. Values are used as passed even if they generate illogical 
results. For instance, if a priority is specified which is not a 
multiple of 8, its value is truncated to the next lowest multiple of 
8. A priority greater than 128 is considered negative. Setting a 
job's run burst to § prevents the job from obtaining any run-time. 
Setting a (compute bound) job's run-burst to some high number tends 
to lock out other jobs. However, setting S% to 255, or any value 
greater than the system SWAP MAX does not override the system maximum. 


7.2.6.2 Set Special Run Priority Privileged (Ff=~22) 


Data Passed: 
Byte (s) Meaning 


CHR$ (6%), the SYS call to FIP 


2 CHRS (~22%), the set Special run 
priority call 


3-30 Not used 
Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL SYS() USAGE 
An attempt by a non-privileged 18 
user to execute this call. 


Discussion: 


This SYS function sets the Special run priority bit in the job 
priority word. This action raises the priority of the job slightly 
above that of other jobs in its priority class. The priority bit is 
cleared whenever the job returns to the READY State. Thus, a 
privileged job can raise its priority without protecting against a 
user typing CTRL/C and retaining the higher priority. This FIP call 
is used by the QUE system program. 


7.2.6.3 Lock/Unlock Job in Memory Privileged (F#=-20) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHRS (-20%) , the lock/unlock job 
in memory code 
3 CHRS (N3) where N% is @ for lock 
and is 255 for unlock 
4-30 Not used 


Data Returned: No meaningful data is returned 


Possible Errors: 


Meaning ERR Value 


ILLEGAL SYS() USAGE 
An attempt by a non-privileged 18 
user to execute this call 


Discussion: 


This call prevents unnecessary swapping by forcing the job 
executing the call to remain in memory. This action is performed 
without affecting the job priority or run burst. The call merely 


eliminates the swapping time between run bursts. 


A program having certain time sensitive routines can lock itself 
in memory. The duration of the locked time must be very short to 
prevent degradation of system performance. Depending on the memory 
configuration, a locked job can prohibit the system from swapping any 
other job into memory. If the job expands its size in memory, the 


system can swap it out of memory regardless of its locked status. 


The following sample code demonstrates the lock and unlock 


procedure. 
10 AS = SYS(CHR$ (6%) + CHR$(-29%) + CHRS (8%) ) 
' LOCK JOB IN MEMORY 
100 AS = SYS(CHRS$ (6%) + CHRS (-28%) + CHR$ (255%) ) 


' UNLOCK JOB FROM MEMORY 


7.2.6.4 Drop Temporary Privileges Privileged (F@=-21) 


Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 


2 CHRS$ (-21%), the drop temporary 
privileges code 
3-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


ILLEGAL SYS() USAGE 
An attempt by a non-privileged 18 
user to execute this call 


Discussion: 


This call allows a compiled program which has a privileged pro- 
tection code to drop temporary privileges and privileges afforded by 
JFHIBY being set. A program normally executes this call after it 
has used the special privileges to set itself up. The program can 
take advantage of built in monitor protections (for example, file 
protection code arbitration) which are otherwise overridden by a pro- 
gram's temporary privileges. The call does not affect the permanent 


privileges of an account. Both the QUE and LOGIN system programs use 
this call. 


The following sample code shows how a program might drop its 
temporary privileges. 


1G AS = SYS(CHRS (6%) + CHRS (-22%) 
! SET SPECIAL RUN PRIORITY 
22 OPEN "SYSTEM.FIL$" AS FILE 1% 
! OPEN REFERENCE FILE, REGARDLESS OF PROTECTION 
38 AS = SYS(CHRS$ (6%) + CHRS (-21%) 
' DROP TEMPORARY PRIVILEGES 
Ag OPEN "ACCT.FIL" AS FILE 2% 


! THIS FAILS IF FILE IS PROTECTED AGAINST THE 
- CURRENT ACCOUNT 


7.2.7 Account Creation and Deletion SYS Functions 
7.2.7.1 Create User Account Privileged (F#=9) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHRS (9%), the create user account 
code 
3-6 Not used 
7-8 Project-programmer number; see 


Section 7.2.3. The project 
number can be between 1 and 254; 
the programmer number can be 
between @ and 254. 


9-12 Password in Radix-50 format; see 
Section 7.2.4.1 for a description 
of converting a string to Radix-50 
format. 


13-14 Disk Quota. See Section 7.2.3 for a 
description of unsigned numbers. 
Zero means unlimited quota. 


15-22 Not used 
23-24t Device name 
25t Unit number 
26+ Unit number flag 
27-28 User file directory (ufd) cluster 
size; @ means use the pack cluster 
size. 
29-30 Not used. 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL FILE NAME 2 
Password is missing in the call 


NO ROOM FOR USER ON DEVICE 


The directory currently has the maximum 4 
number of accounts. 
PROTECTION VIOLATION 10 


The project-programmer number is [2,9] or 
either the project or programmer number 
is::255, 


NAME OR ACCOUNT NOW EXISTS 16 
The account specified in the call 
currently exists on the device specified. 
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Meaning 


ILLEGAL CLUSTER SIZE 
The cluster size specified in the 
call is either greater than 16 or is 
non-zero and less than the pack 
cluster size. See Section 5.4.3 for 
a discussion of valid cluster size 
values. 


DEVICE NOT FILE STRUCTURED 
“The device specified is not a disk 
or the disk is open in non-file 
structured mode. 


Discussion: 


This call is used by the REACT system program to 


accounts. 
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ERR Value 


23 


30 


create 


7.2.7.2 Delete User Account Privileged (F@=1) 


Data Passed: 
Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 
CHRS(1%), the delete user account 


code 
3-6 Not used 
7-8 Project-programmer number. This 


call generates an error if account 
[g,91, [g,1], or [1,1] is speci- 
fied. See Section 7.2.3 for an 
explanation of the value of each 


byte. 
9=22 Not used 
23-24+t Device name; must be a disk 
257 Unit number 
267 Unit number flag 
27-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


ACCOUNT OR DEVICE IN USE 3 
The account contains files (it has not been 
zeroed) or a user is currently logged into 
the system under the account. 


CAN'T FIND FILE OR ACCOUNT 5 
The account specified does not exist. 

PROTECTION VIOLATION 10 
Account_specified is either [9,0], (9,11, 
or [1,1]. 

DEVICE NOT FILE STRUCTURED 30 


Device specified is not a disk or is a disk 
open in non-file structured mode. 


Discussion: 


The REACT system program uses this call to delete user accounts. 
To prevent error number 3, the user must first zero the account using 
either the /ZE option in the PIP system program or the ZERO command 
of the UTILTY system program. The FIP call (F@=13) can also zero an 
account. 


7.2.8 Set Terminal Characteristics 
Data Passed: 


Privileged (Fff=16) 


Meaning 


CHRS$ (6%), the SYS call to FIP 


CHR$ (16%), the set terminal 
characteristics code; if CHR$(33%), 
byte 3 must be odd. 


If byte 2 is CHR$(3%), t 
must be CHRS(N%) where N3% 
odd value. 


CHR$(N%) where N% is 255% for the 
current keyboard or is the key- 
board number of the terminal to 
alter, 


CHRS(N%) where N% is 9% for no 
change or is the terminal width 
plus 1. The call sets the number 
of characters per line to N-1l 
where N% can be between 2 and 255. 
The WIDTH n command sets this byte. 


6 CHRS(N%) where N$% is:. 


128 


255 


for no change 

to enable hardware horizontal 
tab feature. The TAB 

command sets this character- 
istic. (Device must have 

the requisite hardware.) 

to enable software hori- 

tal tab positions which are 
set every 8 character posi- 
tions, beginning at position 


1. The NO TAB command sets 
this characteristic, 
7 CHRS(N%) where N% is: 
g for no change 


128 


299 


to enable the software to perform 
form feed and vertical tab opera- 
tions by executing 4 line feed 
operations. The NO FORM command 
sets this characteristic. 

to enable hardware form feed and 
vertical tab. The FORM command 
sets this characteristic. 


8 CHRS (N$%$) where N% is: 


g 
128 


255 


for no change 

to allow terminal to receive and 
print lower case alphabetic charac- 
ters. The LC OUTPUT command sets 
this characteristic. 

to have the system translate 


~ lower case alphabetic charac- 


ters to upper case before 
transmitting to a terminal. 
The NO LC OUTPUT sets this 
characteristic. 


Byte (s) 


Meaning 


9 CHRS (N%) where N% is: 


g 
128 


255 


for no change 

to have terminal not respond 
to XON CHRS$(17) and XOFF 
CHR$ (19) characters because 
it lacks the requisite hard- 
ware. The NO XON command 
sets this characteristic. 
Terminal has requisite hard- 
ware to respond to XON and 
XOFF characters. Terminal 
stops sending characters 
when it receives a CHR$(19) 
character (XOFF) and 

resumes sending characters 
when it receives a CHRS$(17) 
character (XON). The XON 
command sets this character- 
istic. 


10 CHRS (N%) where N% is: 
g 


128 


255 


for no change 

to have characters typed at 
the terminal sent to the 
computer only. The computer 
echoes (transmits back to 
the terminal) what it 
receives and performs any 
necessary translation. The 
FULL DUPLEX command sets 
this characteristic. 

to have the terminal (or 
its acoustic coupler) 
locally echo the characters 
typed. The computer does 
not echo the characters 
received. The LOCAL ECHO 
command sets this 
characteristic. 


at CHRS (N%) where N% is: 


g 
128 


255 


for no change 

Terminal does not have 
features of a video display 
terminal. The NO SCOPE 
command sets this 
characteristic. 

Terminal is a video display, 
or cathode ray tube (CRT) 
type, and uses the following 
features: 


a. Responds to synchroniza- 
tion standard described 
by byte 17. 


b. The system executes a DEL 
character (RUBOUT) by 
sending a backspace, a 
space, and a backspace to 
the terminal. 
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Byte (s) 


Meaning 


c. Any location on the 
screen can be addressed 
by direct cursor 
placement. 


The SCOPE command sets this 
characteristic. 


12 CHRS (N%) where N23 is: 


g 
128 


255 


for no change 
System treats certain charac- 
ters received as follows: 


a. Translate CHRS$(125) and 
CHRS (126) into the ESC 
character CHRS$(27). 


b. Translate lower case 
characters to upper case 
characters. 


Set by NO LC INPUT command. 
Terminal transmits the full 
ASCII character set and system 
treats special characters 

as follows: 


a. Treat only CHRS$ (27) as an 
‘escape character (echoed as the 
$ character and handled as a line 
terminating character. 


b. Treat CHR$(125) and 
CHR$ (126) as printed characters} 
and ™, 


c. Do not translate lower case 
characters to upper case format. 


Set by LC INPUT command. 


13 CHRS (N%) where N% is: 
g 


n 


255 


for no change 

Set fill factor of terminal 
to N%$-1. The command FILL 

n determines this value. 

Set fill factor for an LA30S 
(serial) DECwriter. The 
command FILL LA30S sets 

this characteristic. 


14 CHRS (N%) where N% is: 


g 


n 


for no change 

The internal speed value to 
determine the baud rate at 
which the terminal receives 
characters. If byte 16 is 
G@, this value also deter- 
mines the transmit (output) 
baud rate. If byte 16 is 
255, this byte must be 255. 


~ Por a DHIT Tine, n is between 


l and 16. For a DCll line, n 
is between 1 and 4. See the 


PDP-11 Peripherals Handbook 


for the related baud rates. 
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Byte (s) 


Meaning 


14 (Cont.) 255 274l1-type terminal. Byte 


16 must also be 255%. 


15 CHRS (N%) where N$% is: 


g 
1 


for no change 


Do not set the output 
parity bit. This value 
is set by the NO PARITY 
command. 


Set the output parity bit 
for even parity format. 
The EVEN PARITY command 
sets this value. 


Generate an output parity 
bit for odd parity format. 
The ODD PARITY command sets 
this value. 


16 CHRS (N%) where N% is: 


255 


Both the receive (input) and 
transmit (output) speeds 

are determined by n in byte 
14. 

The internal speed value to 
determine the baud rate at 
which the terminal transmits 
characters when a split speed 
setting is used. For a DH11l 
line, n is between 1 and 16; 
for a DCll line, n is between 
1 and 4. 

2741-type terminal. (See 
description of byte 20). 

Byte 14 must also be 255%. 


17 CHRS (N%) where N% is: 


g 
128 


255 


for no change 

Terminal ignores synchroniza- 
tion standards described for 
255% value. The NO STALL 
command sets this characteristic. 
Terminal obeys the synchroniza- 
tion standard as follows. The 
computer stops sending characters 
if the terminal transmits a 
CHRS(19) character (XOFF, or the 
CTRL/S combination). Computer 
resumes sending characters when 
the terminal transmits a CHRS$(17) 
character (XON, or the CTRL/Q 
combination). The STALL command 
sets this characteristic. 


Byte(s) 


18 


19 


20 


Meaning 


CHRS$ (N%) where N% is: 

g for no change 

128 System echo prints a control 
character received as the 
up arrow (ftor’) character 
followed by the equivalent 
printable character. For 
example, the CTRL/D combina- 
tion is printed as {D, CHRS$(94) 
followed by CHRS$(68). The 
UPARROW command sets this 
characteristic. 

255 System treats control 
characters as such. The NO 
UPARROW command sets this 
characteristic. 


CHRS(N%) where N% is a value between 

1 and 30 and determines the maximum 
number of characters in a burst for a 
DH11 line. For low speed lines, this is 
set to 30; for VT5@ lines, it is 

set to 12. The DH BURST n command 

sets this value 


CHRS$ (N%) where N% depends on the 
values of two other bytes. If bytes 
14 and 16 are both 255, the value 

of this byte applies to the 2741- 
type terminal as follows: 


n = 8 + DATA+STOP+PARITY 
where: 


DATA is @ for 5 bits per character 
1 for 6 bits per 
character 
2 for 7 bits per 
character 
3 for 8 bits per 
character 


STOP is @ for 1 stop bit per 
character 
4 for 2 stop bits 
per character 
or 1.5 bits if 
DATA=@. 


PARITY is @ for no parity bit. 
16 for even parity format 
48 for odd parity format 


If either byte 14 or 16 is other than 
255, this byte is not used. The 

2741 command determines the value of 
this byte. 


Byte (s) 


21 


22 


Meaning 


CHRS (N%) where N% is: 


g 
255 


for no change 

Set the ring list entry for 
a terminal attached to a 
DC11, DLI1LE or DH11 line 
interface to default to 
permanent characteristics 
when modem is answered. 

The /RING option with a 
TTYSET KBn: command deter- 
mines this value. 


CHRS(N%) where N% is: 


g 
128 


255 


for no change 

The system software treats 

an incoming ESC CHRS (27%) 
character as a line termi- 
nating character and echoes 
it as the $ character. The 
NO ESC SEQ command sets this 
value. 

The software treats an incom- 
ing ESC CHRS$(27%) character 
and the next incoming 
character aS a special escape 
sequence. The software does 
not echo either character but 
transposes the characters and 
changes the ESC character to 
a CHR$(155%) character. 

That is, if the incoming 

data is: 


ESC Xx 
27 XXX 
then the user receives: 
x ESCAPE 
XXX 155 


The ESC SEQ command sets 
this value. 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning 


ILLEGAL SYS() USAGE 


ERR VAlue 


18 


The keyboard number specified in byte 4 
of the call is out of range of the 
valid keyboard numbers. 


Discussion: 


If the terminal specified by the keyboard number in byte 4 of 
the call either is disabled (as a result of the system initialization 
procedure or of executing the disable terminal SYS call) or is a 
pseudo keyboard, the call is not executed by the system. The TTYSET 
system program employs this call to set terminal characteristics. 
Refer to the discussion of TTYSET in Section 4.5 of the RSTS-11 


System User's Guide or in Section 6.7 of this guide. 


7.2.9 Change File Statistics Privileged (Fg#=-11) 


Data Passed: 


Byte(s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHRS$ (-11%), change file statistics 
code 
3 CHRS (N%) where N% is the internal 


channel on which the file is open. 
Must be between 1 and 12, inclusive. 


4-5 Desired date of last access 
6-7 Desired date of creation 
8-9 Desired time of creation 
10-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL SYS() USAGE 18 
The file open on the channel specified 
is not a disk file or is a user file 
directory. An attempt by a non-privileged 
user to execute this call. 


Discussion: 


The data passed by this call replaces the related data in the 
accounting block of the file open on the channel specified in byte 3. 
No error checking is done on the date and time values passed. Since 
the call does not supply default values, the user program must supply 
all three date and time values each time the call executes. The call 
is used by the BACKDK system program to maintain original date and 
time statistics for a file. 


The following is a partial directory listing of a privileged 
account showing the file whose statistic information is to be 


changed. 


The following program changes the date of creation to 22-July-74, 
and the date and time of last access to 12:00 noon, 22-July-74, as 


shown on the partial directory listing following the program. 
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7.2.10 LOGIN and LOGOUT SYS Calis 


7.2.10.1 LOGIN Privileged (F#=4) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
CHRS (4%), the LOGIN code 
3-6 Not used 
7-8 Project-programmer number. Must 


not be account [%,1]. See Section 
7.2.3 for an explanation of the 
value of each byte. 


9-12 Password in Radix-50 format. See 
Section 7.2.4.1 for a description 
of converting a string to Radix-50 


format. 

13-30 Not used 

Data Returned: 
Byte (s) Meaning 
1-2 Internal data 
3 Total number of jobs logged into the 

system under this account 

4-? Job numbers of each job running 


detached under this account. A 
byte of CHRS(%%)signifies the 
end of the list. Only the first 
26 job numbers are returned. 


Possible Errors: 
Meaning ERR Value 


CAN'T FIND FILE OR ACCOUNT ) 
The project-programmer number specified in 
the call is [f,1], does not exist, or its 
password does not match the password of the 
account on the system. 


Discussion: 


If the calling job is already logged into the system, this call 
does not change the job's account. The data returned in bytes 3 
through 30 refers to the same account under which the job is running. 


7.2.10.2 LOGOUT ; Privileged (F@=5) 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHRS (5%), the LOGOUT code 
3-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR VAlue 


ILLEGAL SYS() USAGE 18 
The JFHIBY value is not set when the call 
is executed. 


Discussion: 


This call closes all open channels, deassigns all devices, 
updates statistics on the disk, clears the job from the monitor message 
table, and disassociates the project-programmer number from the job 
number. However, none of these actions are performed unless the 
monitor sets a special flag called JFHIBY. 


The monitor sets JFHIBY only when a user types the HELLO, BYE, 
or ATTACH commands at a terminal logged into the system or types 
anything at a terminal not logged into the system. No way exists 
for a BASIC-PLUS program to set JFHIBY. Thus, an already running 
program can never log itself off che system: 


When the monitor sets the JFHIBY flag, the running program has 
full privileges. The drop temporary privileges call resets the JFHIBY 
flag to disable the privileges afforded by the flag. The LOGOUT and 
LOGIN system programs use the logout call. 


7.2.11 Detach, Attach, and Reattach SYS Calls 


7.2.11.1 Detach Privileged (F@=7) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHRS (7%), the detach code 
3-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL SYS() USAGE 18 
The current job is already detached or its 
console keyboard is open on a channel other 
than channel @. 


Discussion: 


This call disassociates the job and its console keyboard. The 
following sample program segment prints a message and detaches from 
the keyboard. 


100 PRINT "DETACHING..." 
: NOTIFY THE USER 

110 AS = SYS(CHRS$(6%) + CHRS$ (7%) ) 
: DO THE DETACH 


When data is entered at a RSTS/E terminal, the system activates 
a job to handle the input and gives the job the next available job 
number. If the data is recognized by the system, certain actions 
are executed under that job number, one of which can be logging a user 
into the system. (See Sections 2.1 and 4.1 of the RSTS-11 System 
User's Guide for the operational details.) When a user is logged 
into the system, the activated job is associated by the system with 
both the terminal at which he is typing and the account number which 
he used to identify himself to the system. The job is then considered 
active on the system and in attached mode, or, simply, attached to the 


terminal. 


A privileged job can become detached from the terminal by 
executing this call. Once a job is placed in the detached state, 
it runs as any other job logged into the system but it does not 
employ a terminal device on channel @. The detached state is 
advantageous for non-interactive jobs. The job running detached frees 
a terminal for other usage and makes the job immune from interruption 


by someone typing a CTRL/C combination. 


When the user desires to attach a detached job to a terminal, 
he can log into the system at any free terminal using the account 
number under which the detached job was made active and attach that 
job to the terminal. (This procedure is described in Section 4.1 of 
the RSTS-11 System User's Guide.) Since the system associated the 
job number of the detached job with the account number under which 
that job was made active, it reports the detached job under the same 


account number. 


This attachment facility is valuable in another manner. A job 
can be placed in a detached state by the system when the carrier is 
dropped on a remote line. This means that, if the telephone connec- 
tion is lost while a job is running from a terminal at a remote 
location, the content of the job is not lost. The user simply logs 
into the system again with the same account number and reattaches 
to the job he was previously running. 


The ERRCPY, QUEMAN, SPOOL, and BACKUP system programs use this 
call. 


7.2.11.2 Attach Privileged (F#=6) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHR$ (6%), the attach and reattach code. The 


code to attach and reattach is the same but 
the format of the data passed is quite 
different. See Section 7.2.11.3 for the 
reattach format. 


3 The number of the job to attach to the 
terminal. 
4 Must be @ 
5-6 Project-programmer number of the job to 


attach to the terminal. See Section 7.2.3 
for a description of the exact contents of 
each byte. 


7-19 Password of the account specified in bytes 
5 and 6 in Radix-5@ format. See Section 
7.2.4.1 for information on converting a 
string to Radix-5@ format. 


11-39 Not used 
Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning Err Value 


ILLEGAL SYS() USAGE 18 
Each of the following conditions 
generates this error: 


ne The job executing the call has an open 
channel. 
Ze The job executing the call is a source 


(BAS) program rather than a compiled 
(BAC) program. 


3. The job number specified in byte 3 is 
not a detached job. 


4, The account or password in the call is 
not valid. 


5 The job executing the call is detached. 


Discussion: 


The LOGIN system program is the only program than can execute this 
call. See the LOGIN.BAS listing for an example of its usage. Note 
that, if byte 3 is the number of the job executing the call, the system 
performs the reattach action, See Section 7.2.11.3 for a description 
of the reattach process. 
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7.2.11.3 Reattach Privileged (F#=6) 


Data Passed: 
Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 


CHRS (6%), the attach and reattach code. 
The code to attach and reattach is the 
same but the format of the data passed is 
quite different. See Section 7.2.11.2 for 
the attach format. 


3 CHR$(J%) where J% is the number of the job 
executing the call 
4 CHRS (K%) where K% is the keyboard number of 


the terminal to which the calling job is to 
be attached 


5-30 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning Err Value 


ILLEGAL SYS() USAGE 18 
Each of the following conditions generates 
this error: 


1. The job number specified in byte 3 
is less than 1 or greater than the 
JOB MAX value on the system. 


2s The job executing the call is not 
detached. 

3. The keyboard number in byte 4 is out 
of range. 


4. The terminal specified by the keyboard 
number in byte 4 is currently assigned, 
opened, or the console keyboard of 


some job. 
5. The job executing the call has an 
open file. 
6. The job executing the call is a source 


(BAS) program rather than a compiled 
(BAC) program. 


Discussion: 


A privileged job can execute this form of the attach and 
reattach call.. The call establishes the terminal-.specified-in byte 4 
as the console keyboard of the detached job executing the call. In 
this manner, a job can reattach to a terminal without having to force 
the proper data to the desired terminal. 
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7.2.12 Send and Receive Messages Both Privileged (F#=18) 
and not 
Privileged 


This function call allows a user's job to do the following: 


a. declare itself a receiving job, 

b. send a message to a receiving job, 

Cy receive a message from pending messages, 
d. stall until a message is pending, and 

e. eliminate itself or another job as a 


receiving job. 


The monitor controls eligibility to receive messages by maintaining 

a table of receiving jobs. The response to the RECEIVERS query at 
system generation time determines the maximum number of jobs eligible 
to receive messages at any given time. To be eligible to receive 
messages, a job must declare itself and have its identification 
entered in the table of receiving jobs. A job sending a message 
succeeds only if the job to which the message is sent has an entry 

in the table. 


Sending and receiving messages on the system uses small buffers. 
Each message occupies one small buffer. A job defines, in its first 
receive call, the number of pending messages (messages sent to the job 
but not yet received by the job) which monitor allows to be queued for 
the job at any given time. This maximum can be as high as 127. To 
prevent occupying a large number of small buffers, and thereby 
degrading system performance, the pending maximum for each receiver 
should be small (1% to 15) and each receiving job should extract its 


messages quickly. 


The system controls message operations on a first-in, first-out 
(FIFO) basis. It maintains pending messages as a linked chain of 
small buffers. When a job sends a message to an eligible receiving 
job, the system appends the related small buffer to the last small 
buffer in the chain of messages pending for the job. When a receiving 
job asks for a pending message, the system makes available the first 
message in the chain and removes the related small buffer from the 


chain. 


The system continues message operations for a receiving job until 
either the maximum number of messages are pending or the supply of 
small buffers is exhausted. Since such conditions affect system opera- 
tions, a receiving job must process its pending messages frequently 
to maintain adequate system performance. Since poorly designed use of 
the receive mechanism can drastically degrade overall system perfor- 


mance, the receive operation can be executed only by a privileged user. 


A receiving job must remove itself from the table of receiving 
jobs or have another job remove it. To keep non-active jobs from 
occupying entries in the table of receivers, both the logout SYS call 
and the kill job SYS call remove the job from the table of eligible 


receiving jobs. 


7.2.12.1 Declaring a Receiver and Receiving Privileged (F#=18) 
a Message 
Data Passed: 
Byte (s) Meaning 


CHRS$ (6%), the SYS call to FIP 


CHRS$ (18%), the send and receive a message 


code 

3 CHRS (N%) where N% is one of the following 
values: 
1 Attempt to receive a message or 


declare this job as a receiver and 
attempt to receive a message. 
Return an error condition if no 
messages are pending. 


2 Receive with sleep. Similar to l 
except that the job executes a 
sleep operation if no messages are 
pending. This action occurs in 
place of generating an error 
condition. 


4 CHRS$ (P3+L%) where P% can be either @ 
or 128. If P is §, messages can be 
received from any sending job. If P is 
128, messages can be received from and 
queued only by sending jobs which are 
privileged. 


L% is the number of messages (between 1 
and 127) which can be simultaneously 
pending for this receiving job. 


5-8 Receiving job logical name in Radix-59 
format. See Section 7.2.4.1 fora 
description of converting a string to 
Radix-58 format. 


9-39 Not used 


Data Returned: 


Byte(s) Meaning 
1-4 Not used 
5 CHRS$(J%) where J% is the job number times 
2 of job sending the message 
6 Must be CHRS$ (#%) 
7-8 Project-programmer number of the pending 


job. See Section 7.2.3 for a description 
of each byte. 


9-28 The message string. The system pads any 
unused bytes with NUL characters to a 
length of 20 bytes. 


29-3 Not used. 


Possible Errors: 


Meaning ERR Value 


NO ROOM FOR USER ON DEVICE 4 
When the job attempts to declare itself 
as a receiving job, the monitor table 
containing data of eligible receiving 
jobs is full or is zero length. 


CAN'T FIND FILE OR ACCOUNT 5 
For receive only, error indicates no 
messages are pending. For receive with 
sleep, error indicates no messages were 
pending when the receive was executed 
by monitor. Error is returned to the 
program when monitor awakens job from 
sleep. 


ILLEGAL SYS() USAGE 
When the job attempts to declare itself 
as a receiving job, either the logical 
name is missing from the call (bytes 5 
through 8 are not given) or another job 
has already declared itself a receiver 
with the logical name given. 


18 


Discussion: 


A receive call checks the eligibility of a job to receive 
messages and performs both or one of two actions based on the result 
of the check. First, if the job is not eligible to receive messages, 
the call declares the job as an eligible receiver and attempts to 
receive a message. Second, if the job is already eligible, the call 
attempts to receive a message. Since the same call performs two 
actions, it is important that the user program handle the declaration 
and receiving procedure properly. 


To check the eligibility of a job to receive messages, the system 
determines if the calling job's job number appears in a table in the 
monitor part of memory. If the job number is not in the so called 
receiver table, the system ensures that the logical name specified in 
bytes 5 through 8 of the data passed is not currently being used by 
another job. If the logical name is unique and an empty slot is 
available, the system declares the job as a receiver by entering in the 
table its job number, its logical name, and other data. Subsequent to 
declaring the job as a receiver, the receive call never refers to the 
logical name. The logical name exists so that a sending job can 


easily refer to a receiver without supplying its job number. — 


A receive call can not change a logical name in the table of 
eligible receivers because the system refers to the job number in the 
receive table rather than to the logical name. If the job number of 
the current job is in the table, the system considers the job eligible 
and has no need to refer to the logical name. This condition is 
important if a previous receiver with the same job number as the 
current receiver failed to remove itself from the table before termi- 
nating processing. Thus, a logical name already appears in the table 


for the current receiver when it attempts to declare itself a receiver. 


To eliminate the possibility of a spurious logical name appearing 
in the table for the current job, it is recommended that a program 
execute the call to remove itself as a receiver before it executes the 
first receive call to declare itself a receiver. In this manner, the 
program ensures that the logical name in the table for the current job 


is, in fact, the name declared in bytes 5 through 8 of the call. 


When the receive call declares a job as a receiver, it also 
attempts to receive a message. Because the system does not queue 
messages for a job which is not an eligible receiver, the first attempt 
to receive a message always fails. 


When the receive call determines that a job is eligible, it 
attempts to receive a message. If a message is pending for the job, 
the call returns the information in bytes 9 through 28 of the target 
string. If no message is pending for the job, the call executes 
according to the value of N% in byte 3 of the data passed. If the 
value of N% is 1, the call immediately generates a recoverable error 
(ERR = 5). If the value of N% is 2, the call puts the job ina 


SLEEP state (called a receiver sleep). 


The system awakens a job in a receiver sleep if a message becomes 
queued for it or if a line terminating character is typed on one of its 
keyboards. Since the system presets the recoverable error condition 
(ERR = 5) before putting the job to sleep, the receiving job, upon 
awakening, detects the error condition. The system does not pass 
the message to the job. To obtain the message queued, the job must 


execute the receive call again. 
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Send a Message Both Privileged and Not Privileged (Fff=18) 


Data Passed: 


Byte (s) Meaning 
1 CHRS$ (6%), the SYS call to FIP 
2 CHR$ (18%), the send and receive a message code 
3 CHR$(-1%); this value indicates that the call 


is a request to send a message 


4 . CHR$(J%) where J% is the job number times 2 
of the job to receive the message. If J% is 
g, the call uses the logical name in bytes 5 
through 8 to determine the receiving job 


5-8 Receiving job name in Radix-5f format. See 
Section 7.2.4.1 for a description of convert- 
ing a string to Radix-59 format 


9-28 Message text to send. Can be a maximum of 2 
bytes and the system pads the message with 
NUL characters to the length of 29 bytes 


29-38 Not used. 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


CAN'T FIND FILE OR ACCOUNT 5 
The receiving job specified is not in 
the monitor table of eligible receiv- 
ing jobs. 


ILLEGAL SYS() USAGE 18 
The receiving job specified is capable 
of receiving messages only from privi- 
leged jobs and the sending job is not 
privileged. 


NO ROOM AVAILABLE FOR FCB 32 
One of two conditions is possible. 


1) The number of messages pending for 
the receiving job is at its declared 
maximum. The sending job must try 
again. If this condition occurs fre- 
quently, it indicates that the declared 
maximum is too low or that the receiv- 
ing job is not processing its messages 
quickly enough. 


2) Also, sending a message requires a 
small buffer and one is not available. 
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Discussion: 


The SEND operation sends a message to a declared receiving job in 
one of two ways: by either a job number or by a job identification. 
When byte 4 of the data passed is non-zero, the call ignores bytes 5 
through 8 and attempts to send the message to the job designated by 
the value in byte 4. If byte 4 is zero, the call attempts to send the 
message to the receiver whose identification matches that given in 
bytes 5 through 8. 


The sending job can be either privileged or non-privileged. The 
sending job must be privileged if the receiver is capable of receiving 
messages only from privileged sending jobs. (The receiver determines 
this capability by specifying a proper value in byte 4 of the Declare 

a Receiver SYS call.) Ifa non-privileged sender attempts to send a 
“message to a receiver which is accepting messages only from privileged 
sending jobs, the monitor does not queue the message and returns the 
ILLEGAL SYS() USAGE error to the non-privileged sender. The sending 
job can be either privileged or non-privileged if the receiver is 
capable of receiving messages from any sending job. 
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7.2.12.3 Removing a Receiver Privileged (F@=18) 


Data Passed: 


Byte (s) Meaning 
1 CHRS$ (6%), the SYS call to FIP 
2 CHR$ (18%), the send and receive a message 
code 
3 CHR$ (@%) to remove a receiving job from 
the monitor table of receiving jobs. 
4 CHR$(N%) where N% is the number of the 


job to remove or is @ to remove the job 
executing the call. 


5-36 Not used. 


Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


ILLEGAL SYS() USAGE 18 
An attempt by a non-privileged job to 
execute this call. 


Discussion: 


This function removes the job number and logical name from the 


receive table. All pending messages are lost. 


7.2.13 Poke Core Privileged (F@=-6) 


Data Passed: 
Byte (s) Meaning 


CHRS (6%), the SYS call to FIP 


2 CHRS$ (-6%), the poke core code 

3-4 CHRS (A%) +CHRS$ (SWAP% (A%)) where A% is the 
address to change 

5-6 CHRS (V%) +CHRS (SWAP (V%)) where V% is the 


value to insert at the address specified 
by bytes 3 and 4. 


7-392 Not Used 
Data Returned: No meaningful data is returned. 


Possible Errors: 


Meaning ERR Value 


PROTECTION VIOLATION 10 
The job executing the call is not 
operating under account [1,1] or the 
address specified in the call is an 
odd value. 


Discussion: 


This call changes a word in the monitor part of memory to the 
value the user specifies. Obviously, this is a very dangerous 
capability, and it is, therefore, heavily protected. It can only be 


called from a job running on account [1,1]. 


The poke call allows only full word changes. If the user 
desires a byte change, he must read the word (using the PEEK function), 
change the desired byte, and rewrite (using the POKE call) the entire 


word. 


7.2.14 Set Logins Privileged (F#=-19) 


Data Passed: 


Byte (s) Meaning 
1 CHRS (6%), the SYS call to FIP 
2 CHRS$ (-19%), the set logins code 
3 . CHR$(N%) where N% is the number of logged 
in jobs to allow 
4-39 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL SYS() USAGE 18 
An attempt by a non-privileged job to 
execute this call 


Discussion: 


This function sets the number of allowable logins to the 
number specified in byte 3. If Nis @, the number set is l. 
If N is greater than the system JOBMAX set at start up time, then 
the number set is the value of JOBMAX. 


7.2.15 Accounting Information 


7.2.15.1 Read or Read and Reset Accounting Both Privileged (F@=14) 
Data and Not 
Privileged 


Data Passed: 


Byte (s) Meaning 
1 CHRS$ (6%), the SYS call to FIP 
2 CHRS$ (14%), the read or read and reset 
accounting data code 
3~4 CHRS (N%) +CHR$ (SWAP% (N%)) where N% is the 


index number of the account to read. If 
N% is @, read the account specified in 
bytes 7 and 8. 


5-6 CHRS$ (N%) where N% is #@ to indicate read 
only and is non-zero to indicate read and 
reset. If the job executing this call 
is not privileged, the system does not 
access this word and performs only a read 
operation. 


7-8 Project-programmer number. Used only if 
bytes 3 and 4 are J. See Section 7.2.3 
for a description of each byte. 


9-22 Not used 
23-24" Device name; must be a disk. A zero in 
both bytes indicates the system disk. 
257 Unit number 
a6: Unit number flag 
27-39 Not used 


Date Returned: 


Byte (s) Meaning 


1-4 Internal coding 
5-6 Number of blocks owned by the account read 
7-8 Project-programmer number of the account read 
9-12 Password of the account read; in Radix-59 
format 
13-14 Low order word (16 bits) of the CPU time 
(in tenths of seconds) used by the account 
15-16 Connect time (in minutes) used by the 
account 
17-18 Low order word (16 bits) of kilo-core ticks 
used by the account 
19-26 Device time (in minutes) used by the 
account 


7-84 


Byte (s) Meaning 


21-22 High order bits for CPU time and kilo- 
core ticks. See the discussion for an 
explanation of how the values are stored. 


23-26 Device and unit information unchanged 


27-28 Disk quota in number of blocks; § means 
unlimited quota 


29-36 User file directory cluster.size 


Possible Errors: 
Meaning ERR Value 


CAN'T FIND FILE OR ACCOUNT 5 
The project-programmer number specified 
does not exist on the disk or the index 
specified is greater than the number of 
accounts on the disk. 


ILLEGAL SYS() USAGE 18 
Device specified is not a disk. 


Discussion: 


This FIP call is the only one provided in RSTS/E to lookup 
accounts on a disk. By starting the index (bytes 3 and 4) at 1 and 
incrementing it for each call, the user program can retrieve the 
project-programmer number of every account on the disk. See the 
description of the MONEY system program (Section 6.5) for a discussion 
of the accounting information. 


The word returned in bytes 21 and 22 holds the high order bits 
of CPU time and kilo-core ticks. The bottom 1% bits of this word 
apply to kilo-core ticks, and the top 6 bits apply to CPU time. 
Graphically, the word looks like the following: 


Bre.. ub5 1g 9 g 


De 


eee 


High Order Part - High Order Part 
of CPU Time of KCT 


If a non-privileged program executes this call, the system 
forces the following bytes in the data passed to the values shown. 


3 and 4 g Look up the account 
specified in bytes 
7 and 8 
5 and 6 g Read only 
7 and 8 current Look up data for 
PPN current project- 


programmer number 


If a privileged program executes this call and bytes 5 and 6 of the 
data passed are non-zero, the following account information is read 


and reset to zero. 


CPU time 
kilo-core ticks 
connect time 
device time 


7.2.15.2 Accounting Dump Privileged (Ff=-15) 


Data Passed: 


Byte (s) Meaning 
Bl CHRS (6%), the SYS call to FIP 
2 CHRS (-15%), the accounting dump code 
3-4 Project-programmer number of the account to 


which the system dumps the accumulated usage 
data. See Section 7.2.3 for a description of 
each byte. 


If both bytes are zero, the data is dumped to 
the current account. 


5-39 Not used 


Data Returned: No meaningful data is returned. 


Possible Errors: 
Meaning 


CAN'T FIND FILE OR ACCOUNT 
The account specified in bytes 3 and 
4 does not exist. 


Discussion: 


This function allows a program to dump accumulated accounting data 
to the account specified in bytes 3 and 4. This capability enables 
user callable utility programs to run on an account different from the 
account which called them and still charge the calling account for the 
time accumulated by the utility. For example, the SPOOL program must 
run on a privileged account, but is callable by non-privileged users 
through the QUE command. It is desirable that the calling user be 
charged for the time the SPOOL program accumulates processing the job. 
The SPOOL program could take advantage of this SYS call to effect this 


process.! 


IThe version of SPOOL released with RSTS/E does not perform this func- 
tion. 
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Ve2~elb Directory Look Up 


The SYS function calls described in this section look up file 


names under programmed control. Although Only two codes are avail- 


able, four different types of operation are possible. As a result, 


four descriptions appear in this section. 


The four types of operation return the data in the same format 


as described below. 


Data Returned: 


Byte (s) 


1-4 
5-6 


7-10 


11-12 


13-14 


15 
16 
17-18 


19-20 


21-22 


23-26 


27-28 


29 


30 


March 1975 


Meaning 
Not used. 
Same as data passed. (Project-programmer num- 


ber) 


File name in Radix-50 format. See Section 
7.2.2 for a description of converting a string 
in Radix-50 format. 

Extension in Radix-50 format. 

Length in blocks or sectors. (Not used for 
special magtape look up described in Section 
7.2¢616.2) « 

Protection code of the file 


Bg 


For disk, the date of last access; for tape, 
the date of creation. 


For disk, the date of creation; for tape, 
not used. 


For disk, the time of creation; for magtape, 
the project-programmer number of the file. 


Same as data passed. (Device name, unit num- 
ber, and flag byte.) 


For disk, the file cluster size; for tape, 
not used. 


Number of entries returned: for disk, 8; 
for tape, 6. (Not returned if F@ is 17.) 


Not used. 


7.2.16.1 Directory Look Up on Index Not Privileged (Fg=15) 


Data Passed: 


Byte (s) 


7-22 
23-24t 
“25+ 
26t 
27-30 


Meaning 


CHRS (6%), the SYS call to FIP 


CHR$ (15%), the directory look up on 
index code 


CHRS$ (N%) +CHRS$ (SWAPS(N%)) where N% 
is the index of the file to read. If 
N% is @, return the data for the 
first file in the directory. If N% 
is x, return the data for the xt+l 
file in the directory. On magtape, 
N% must be @ to rewind the tape 
before reading the first file. See 
Section 7.2.16.2 for a description 
of magtape operations. On DECtape, 
N% must be @ to read the directory 
blocks from the tape before reading 
the first file. Subsequent calls 
where N% is not zero read the 
directory from the BUFF.SYS file. 


Project-programmer number of the 
directory to look up. If both bytes 
are @ and the device specified in 
bytes 23 and 24 is magtape, the 
call returns information for each 
file read. If the device specified 
in bytes 23 and 24 is DECtape, the 
call does not use these bytes but 
returns information for each file 
read. See Section 7.2.3 for a 
description of these bytes. 


Not used ; 
Device name for look up 
Unit number 

Unit number flag 

Not used 


Data Returned: See introductory material for Section 7.2.16. 


Possible Errors: 


Meaning ERR Value 


CAN'T FIND FILE OR ACCOUNT 5 
The account specified does not exist 
on the device specified or no more 
files. exist.on the account (the..index. 
value is greater than the number of 
files on the account). 
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Meaning ERR Value 


DEVICE NOT FILE STRUCTURED 30 
The device specified in the call is 
not a file structured device. 


VARIOUS DEVICE DEPENDENT ERRORS 
The call also returns device 
dependent errors such as DEVICE HUNG 
and DISK PACK NOT MOUNTED. 


Discussion: 


The CATALOG system command employs the same routines as this 
call to print a directory listing. The ordering of the files in the 
listing is by index value from the lowest to the highest. The user 
can therefore determine the index value for a certain file by 


counting its position in a CATALOG listing and subtracting one. 


If the device specified is magtape, the monitor, after reading a 
file label, skips to the end of the file on the tape to determine the 
number of blocks in the file. . 


7.2.16.2 Special Magtape Directory Look Up Not Privileged (F%=15) 
Data Passed: Same as that described in Section 7.2.16.1 except 
for the following data. 
Byte (s) Meaning 
5-6 Both bytes are CHR$(255%) to execute 
the special magtape directory look up 
23-24 Must be MT 


Data Returned: See introductory material for Section 7.2.16. 


Possible Errors: 


Meaning ERR Value 
CAN'T FIND FILE OR ACCOUNT 5 
No more files exist on the tape. 
DEVICE NOT FILE STRUCTURED 30 


The device specified in bytes 23 
and 24 is not file structured. 


Discussion: 


The standard directory look up call (described in Section 
7.2.16.1) executed on a magtape unit results in the following actions 
by the monitor: 


a. Reads one record from the tape (a label record). 


Dis Spaces the tape forward to the next end of file record . 
and calculates the number of records in the file. 


Cx Returns the directory information if the account number 
of the file matches the one specified in the call or 
if both bytes in the account specification in the call 
are zero. 


When the monitor executes the action described in statement a, 
the tape must be positioned immediately before a label record. 


Otherwise, an error is generated or garbage information is returned. 


In an application program which must search a tape for a specific 
file and read each specific file found, the OPEN FOR INPUT statement 
necessitates a rewind operation. The OPEN FOR INPUT statement executed 


on a file structured magtape generally causes the following actions. 
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d. 


e. 


Reads one record from the tape which must be a label 
record. 


If the read operation is successful, then opens the file 
and returns control to the user program. 


If the read operation is unsuccessful and this is the 
first label read, then rewinds the tape and executes the 
action described at a. 


If the logical end of tape is detected, return an error. 


If the label read does not match, skips to the end of 
this file and executes the action at a. 


The required rewind operations consume time and are clearly unwanted. 


To avoid the rewind operations, the application program can 


execute the special magtape directory look up call and perform 


certain actions. By specifying bytes 5 and 6 both as CHRS$ (255%) 


in the call, the program causes the following actions by the monitor. 


Reads from the tape a record which must be a label record. 


Backspaces one record which leaves the tape in a position to 
read the label record again. 


Returns the directory information (except for file length) 
to the program. 


To take advantage of this special action, the program can perform 


the following actions. 


Determine from the information returned whether the file 
is the one required. 


If the file is required, execute the OPEN FOR INPUT 
statement using the file name and requesting no rewind. 
The action executes without a rewind because the tape is 
positioned properly. If the file is not required, space 
the tape forward to the next end of file record (see 


Section 12.3.7 of the BASIC-PLUS Language Manual) before 
executing another call. 


After processing the required file, execute a CLOSE state- 
ment to position the tape at the end of file record and 
to be ready to execute another call. 


The special look up call returns directory information on each file 
read regardless of its account number. However, the OPEN FOR INPUT 


statement must specify the correct account number if the account 


number of the file does not correspond to the current account number. 


7.2.16.3 Disk Directory Look Up by Not Privileged (F#=17) 
File Name 


Byte (s) Meaning 


CHRS (6%), the SYS call to PIP 


CHRS$ (17%), the disk directory look 
up by file name and disk wildcard 
directory look up code. See 

Section 7.2.16.4 for a description 


of the latter call. 
3-4 Both bytes must be CHRS$(2553) 
5-6 Project-programmer number of the file 


to look up. See Section 7.2.3 fora 
description of each byte. 


7-10 File name in Radix-50 format. See 
Section 7.2.4.1 for a description 
of converting a string to Radix-50 


format. 
11-12 Extension in Radix-50 format 
13-22 Not used 
p3205° Device name; must be disk 
25t Unit number 
26t Unit number flag 
27-30 Not used 


Data Returned: See introductory material for Section 7.2.16. 


Possible Errors: 
Meaning ERR Value 


ILLEGAL FILE NAME 2 
File name in bytes 7 through 10 
is missing. 


CAN'T FIND FILE OR ACCOUNT 5 
The device specified in bytes 23 and 24 
is not a disk or the file specified does 
not exist on the specified disk. 


Discussion: 


This call works only on disk files and returns information for 


the specified file. 


7.2.16.4 Disk Wild Card Directory Look Up Not Privileged (F@=17) 


Data Passed: Same as that described in Section 7.2.16.3 except for 
the following data. 


Byte(s) Meaning 


3-4 CHRS (1%) + CHRS (SWAPS(I%)). If I 
is 9, return the data for the first 
file which matches the wild card speci- 
fication. If I% is x, return the data 
for the x + 1 file which matches the 
wild card specification. 


7-10 Radix-50 representation of a wild 
card file name specification where 
an * character can replace the file 
name or a ? character can replace 
any character in the file name. 

Used with the extension in bytes 

11 and 12 to create a wild card 
file specification. See Section 
7.2.4.1 for a description of con- 
verting a string to Radix-50 format. 


11-12 Radix-50 representation of a wild 
card extension specification where 
an * character can replace the 
extension or a ? character can 
replace any character in the 
extension. Used with the file 
name in bytes 7 through 10 to 
create a wild card file specification. 
See Section 7.2.4.1 for a des- 
cription of converting a string to 
Radix-50 format. 


Data Returned: See Introductory material for Section 7.2.16. 


Errors Possible: 
Meaning ERR Value 


ILLEGAL FILE NAME 2 
No file name appears in bytes 7 
through 10. 


CAN'T FIND FILE OR ACCOUNT 5 
The device specified in bytes 23 and 
24 is not a disk or no match exists 
for the index value given in bytes 
3 and 4. 


DISK PACK IS LOCKED OUT 22 
The disk is in the locked state and 
the account under which the call is 
executed is not privileged. 


Discussion: 


This call allows a program to supply a wild card specification 
and to increment an index value to gain directory information for 
all occurrences of files matching the wild card specification. The 


following are typical wild card specifications and their meanings. 


FILE??.* All files with FILE as the first four 
characters in the name and with any 


extension (including no extension) 
* BAS All files with BAS extensions 


wee 


* BA? All files with BA as the first two 
characters in the extension 


The program supplies an index of @ and executes the call. The system 
returns directory information for the first file which matches the 
wild card specification. The program can increment the index by l 
and execute the call again to gain directory information for second 
and subsequent matching occurrences of files. The system returns 
error number 5 to indicate no more matching occurrences exist in the 
account. The entire procedure releives the program of the overhead 
required to translate each file name in the directory and to compare 
for a match. 


7.2.16.5 General Guidelines for Usage of Directory Look Up Calis 


The following conditions apply to executing one of the directory 


look up calls described in Section 7.2.16. 


If a program specifies either DECtape or magtape, the monitor 
assigns the related unit to the calling job while the call executes. 


The unit remains assigned after the call completes. 


When a program repeatedly executes one of the calls on disk and 
increments the index for each repetition, the execution time increases 
for each successive call. The increase occurs because the monitor 
must read the file name blocks for indices numbered @ through N-1 
before it reads the file name block for index number N. The process 
is the only one possible since the index value has no other relation- 


ship to the actual disk address of the file name block. 


When a program repeatedly executes one of the calls on a system 
disk structure having multiple public disks, the increase in 
execution time related to the index value is more critical. Since 
the monitor has no means of determining how many files exist on each 
unit of a multiple public disk structure, it must read the file 
name blocks of each unit beginning at unit J until the Nth file is 
read. Therefore, on such a system, execution time can be decreased 
if the program executes the call repeatedly on each specific unit of 
the public structure (for example, DK#:, DK1l:, and upward) rather than 


on the entire public structure (SY:). 
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7.2.17 Monitor Tables and FCB or DDB Information 
TL repens > 


The two monitor table SYS system function calls to FIP return to 
the user program either an address or a data value. They are commonly 
employed with the PEEK function to read various system parameters and 
tables which give configuration and run time information. Because it 
is beyond the scope of this manual to describe the monitor, this sec- 
tion only briefly describes the information returned by the monitor 
table functions. Section 7.3 describes the use of the PEEK function 


for certain convenient programming operations. 


In this section, each item of information described is denoted by 
a name in all upper case letters. This name is the same one used to 
identify the information in the RSTS/E assembly listings. If the name 
is enclosed by parentheses, the information returned is an address of 
the data described. If the name is not enclosed by parentheses, the 
information returned is the actual data value. For example, the get 
monitor table (part I) call returns NULINE in byte 3. The value re- 
turned is the number of terminal lines configured on the system. How- 
ever, in bytes 11 and 12 is (JOBTBL), the address of the table of jobs. 
The user program can inspect the address by using the PEEK function. 
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7.2.17.1 Get Monitor Tables - Part I Not Privileged (F#=-3) 


Data Passed: 
Byte (s) 


1 


3-30 


Data Returned: 
Byte (s) 


1-2 


23-24 
25-26 


27-28 
29-39 


Possible Errors: 


March 1975 


Meaning 


CHRS$ (6%), the SYS call to FIP 
CHR$(-3%), the get monitor tables (part I) code 
Not used 


Meaning 


Not used 


NULINE - the number of keyboards configured on 
the system 


MAXCNT - the maximum job number allowed during 
the current time sharing session 


(DEVCNT) - the address of the table of maximum 
unit numbers for all devices configured on the 
system 


(DEVPTR) - the address of the table of pointers 
to device DDBs. 


(CORTBL) - the address of the memory allocation 
table 


(JOBTBL) the address of the job table 
(JBSTAT) - the address of the job status table 


(JBWAIT) the address of the table of job wait 
flags 


(UNTCLU) - the address of the table of unit 
cluster sizes for mounted disks 


(UNTCNT) ~- the address of the status table of 
all disk units on the system 


(SATCTL) - the address of the table of free 
block counts for each disk (other than swapping 
disks) on the system. The table SATCTL contains 
the least significant word (16 bits) of the 
double precision unsigned integer (32 bits) 
count of free blocks. Each word applies to a 
separate disk unit. 


(TBLNAM) - the address of the program name table 


(SATCTM) - the address of the table of free 
block counts for each disk (other than swapping 
disks) on the system. The table SATCTM contains 
the most significant word (16 bits) of the double 
precision unsigned integer (32 bit) count of 

free blocks. Each word applies to a separate 
disk unit. 


Current date in internal format 


Not used 


No errors are possible. 
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7.2.17.2 Get Monitor Tables - Part II 


Data Passed: 


Byte (s) 


Data Returned: 
Byte (s) 


1-2 
3-4 


15-16 
17-18 
19-20 


21-22 
23-24 


25-39 


Possible Errors: 


Not Privileged (Fff=-12) 


Meaning 
CHRS$ (6%), the SYS call to FIP 


CHRS (-12%), the get monitor tables (part ITI) 
code 


Not used 


Meaning 


Not used 


(FREES) - the address of the table of free 
(small and large) buffer information 


(DEVNAM) - the address of the device name table 


(TTILST) - the address of the keyboard input 
CSR table 


(TTSLST) - the address of the modem default list 


(TTYHCT) - the address of the number of hung 
terminal errors since system start up 


(JOBCNT) - the address of: current number of 
jobs, current job number limit, configured job 
number limit 


Reserved 
(ERRCTL) - address of error logging control data 


(TBLMES) - the address of the table of eligible 
message receiving jobs 


(LOGNAM) - the address of the table of logical 
names for mounted disks 


(JOBRES) - the address of the table of job resi- 
dency pointers 


Not used 


No errors are possible. 
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7.2.17.3 Get Open Channel Statistics Not Privileged (FG@=-8) 


Data Passed: 


Byte (s) Meaning 
1 CHRS$ (6%), the SYS call to FIP 
2 CHRS (-8%), the get oven channel statistics code 
3 CHRS (N%) where N% is the channel number (between 
@ and 15) of either the FCB or DDB 
4-30 Not used 


Data Returned: 


Byte (s) Meaning 

1-2 Not used 

3-4 Word 1 of either the FCB or DDB 

5-6 Word 2 of either the FCB or DDB 
27-28 Word 13 of either the FCB or DDB 
29-30 Word 14 of either the FCB or DDB 


Possible Errors: 
Meaning ERR Value 
I/O CHANNEL NOT OPEN 9 


The channel specified in byte 3 
of the call is not open. 


Discussion: 


The layout of an FCB and DDB for each device configured on the 
svstem is in the listing of the TBL.LST file created during system 


generation. 


The use of this call is rendered obsolete by the STATUS variable 


described in Section 12.8.1 of the BASIC-PLUS Language Manual. 
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7.3 THE PEEK FUNCTION 


The PEEK function allows a privileged user to examine any word 
location in the monitor part of memory. The user program can examine 
words in the BASIC-PLUS run time system, in small or large buffers, 
in the resident portion of the file processor, and in the low core 
and tables section of memory. The function does not allow a user 


program to examine the contents of another user's program. 


A privileged program executes the PEEK function in the follow- 


ing manner. 
I% = PEEK (J%) 


The function takes an (even) integer argument (J%) and returns an 
integer value (I%). The value returned is the contents of the address 
in memory specified by the argument. Since, on the PDP-11 computer, 
addresses of word locations are always even, and odd addresses indicate 
byte locations, the user must always be careful to specify an even 
integer address as the argument to PEEK. To examine an odd address, 
the program must specify the next lower integer as the argument to 
PEEK. The contents of the odd address is the high order byte of the 
value returned by PEEK. 


The PEEK function is normally used to examine either addresses 
returned by get monitor tables calls or addresses of fixed monitor 


locations. 


The following are possible errors generated by incorrect usage 
of the PEEK function. 


Meaning ERR Value 


PROTECTION VIOLATION 10 
An attempt by a non-privileged 
user to execute this call 


UNIBUS TIMEOUT FATAL TRAP 33 
The address specified as an 
argument to PEEK is either odd 
or out of range of the allowed 
addresses. 


7-101 


7.3.1 Fixed Locations in Monitor 


The following information is stored in fixed locations in the 
monitor part of memory and is obtained by executing a PEEK(X%) where 


X% is the address shown. 


Address 
(decimal) Name Meaning 
36 (word) IDATE The date when the system was 
last started by START 
38 (word) ITIME The time of day when the system 
was last started by START 
512 (word) DATE Current system date 
514 (word) TIME Current time of day 
518 (byte) JOB Job number times 2 of the job 


currently running (always is 
the user's own job number) 


520 (word) JOBDA Address of the job data block 
(JDB) of the currently running 
job (always the user's own 
job data block) 


7.3.2 Useful Routines 


7.3.2.1 Finding the Current Project-Programmer Number 


Two methods exist for a program to determine the project- 
programmer number under which it is running. The first method, the 
only one available to non-privileged users, is to execute the read or 
read and reset accounting data FIP function (F#=14). If the index 
and the project-programmer number passed in the call are both 9g, the 
project-programmer number returned in bytes 5 and 6 is that of the 
program executing the call. This first method is slow because it 


requires FIP handling and possibly requires one or more disk accesses. 


The second method, available only to privileged users, is faster 
and involves executing the PEEK function to examine two bytes in the 
job data block (JDB) of the job. The contents of the JDB bytes 26 
and 27 is the project-programmer number of the current job. The high 
byte returned by PEEK is the project number; the low byte is the 
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programmer number. The address of the JDB of the currently running 
job is in the fixed monitor location JOBDA (address 529). The 
following statement 


AS = PEEK (PEEK (529%) + 26%) 


puts the project-programmer word into the variable A%. The following 


statements put the project number in BS and the programmer number in 


foe) 


c 


BS = SWAP%(A%) AND 255% 
C$ = AZ AND 2553 


7.3.2.2 Determining an Attached or Detached Condition 
EN OF vt aCNEG CONGITION 


Only one method exists for a program to determine whether or not 
it is attached to a terminal. It is beyond the scope of this manual 
to describe the mechanics of the method. It is sufficient to say 
that the method determines whether or not a console keyboard exists 
for the job. The following statements show the procedure. 


(LG IF (CPEEKCPEEKCPEEKCPEEKCS2QN2 9428) FING ZESN3=CFEEKCS4GN) AND ESSE) 
AND 
(PEEK (PEEK CPEER (PEER (CSZQ8) 2 2+2029 AND S492N0=e492R9 
THEN GOTO 2 
ELSE GoTo 3 
REM: THIS LINE IS REACHED ONLY IF THE JOB IS ATTACHED To A TERMINEIL 
PRINT "ATTACHED" 
STOP 
REM: THIS LINE IS REACHED ONLY IF THE JOE 1S DETACHED 
STOP 


a 
on, 
oo 
my 
4; 5) Wa 


pe’, 


on mm 


Line 10 determines the attached or detached condition. The 


parentheses are important. 


Once a program determines that it is attached to a terminal, it 
normally is not necessary to find the keyboard number. The program 
has normal access to the terminal by executing either an OPEN "KB:" 
Statement on a free channel or a PRINT or INPUT statement without a 
channel specified. 
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APPENDIX A 
RSTS/E CONSISTENCY ERROR MESSAGES 


During the RSTS/E system build procedures and during each execu- 
tion of RSTS/E initialization routines, many checks are made to deter- 
mine the consistency of system structures. The existing structures 
are compared to their definitions and references as they appear in 
other parts of the system. The checks performed must always be 
successful. If they are not successful, a consistency error has been 
detected and the system is corrupted. These errors can never occur 
on a sound system. If an error does occur, contact a software 


support specialist. 


If the error is considered fatal, the initialization code prints the 
following message. 


FATAL RSTS V%5 SYSTEM INITIALIZATION ERROR! 


If the initialization code finds any problem with the RSTS/E Core 
Image Library (CIL), the system prints the following additional 
message. 


FATAL ERROR OCCURRED DURING THE CILUS PHASE OF SYSTEM 
INITIALIZATION; THERE IS NO RECOVERY. 


The following list gives the messages generated when consistency 
errors are detected. The list is in alphabetical order for ease of 
reference. 


ATTEMPT TO ASK FOR OPTION WHEN CILUS PHASE NOT DONE. 
BAD DIRECTORY DETECTED DURING CLEAN. 

CHECKSUM ERROR IN CIL INDEX. 

DEVICE BOOTED DOES NOT MATCH SYSTEM DEVICE. 

DEVICE BOOTED IS NOT A LEGAL RSTS V#5 SYSTEM DEVICE. 
DEVICE ERROR WHEN READING CIL INDEX. 

DOUBLE OCCURRENCE OF SOME SYSTEM IMAGE. 


EXISTING SYSTEM FILE EMPTY OR NON-CONTIGUOUS. 
FILE [0,1].SYS MISSING FROM SYSTEM DISK. 

FORMAT ERROR IN CIL INDEX. 

ILLEGAL BLOCK SIZE IN CILUS BOOTSTRAP PARAMETERS. 
ILLEGAL SWAPPING DISK DETECTED. 


INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 


BUG 
BUG 
BUG 
BUG 
BUG 
BUG 
BUG 
WAS 


REQUIRED 
REQUIRED 
REQUIRED 


RSTS 


CIL 


RUN-TIME 


ATTEMP TO DELETE NON-EXISTENT FILE. 
FAILED TO CREATE RSTS.CIL ON 2ND TRY. 
FILE EXISTED WHEN TRYING TO CREATE. 
INSUFFICIENT DIRECTORY SPACE FOR CREATE. 
INSUFFICIENT DISK SPACE FOR CREATE. 
SATT.SYS NON-EXISTENT AT TIME OF WOMP. 
UNABLE TO REBUILD DISK. 


INCORRECTLY ASSEMBLED OR LINKED. 
INSUFFICIENT DIRECTORY SPACE FOR SYSTEM FILES. 
INSUFFICIENT DISK SPACE FOR [0,1] DIRECTORY. 

ONE OR MORE CRITICAL MODULES MISSING FROM CIL. 
PACK CLUSTER SIZE IS NOT 1, 2, 4, 8 or 16. 

FILE BADB.SYS DOES NOT EXIST. 

FILE SATT.SYS FILE DOES NOT EXIST. 
LIBRARY ACCOUNT [1,2] DOESN'T EXIST. 

IS NOT ON A CLUSTER BOUNDARY. 

SYSTEM MISSING FROM CIL. 

SYSTEM DISK SAT SIZE NOT EQUAL TO COMPUTED SIZE. 
SYSTEM FILE CONTAINS BAD BLOCKS - CANNOT REFRESH. 
SYSTEM MODULE IS MISSING FROM CIL. 

TOO MANY NON-SYSTEM IMAGES IN CIL. 


APPENDIX B 
SYSLOD ERROR MESSAGES 


The system loader program SYSLOD transfers a linked core image 
library from one device to a disk as a contiguous core image library. 
The user runs SYSLOD from magtape or DECtape during the system genera- 
tion procedure. The user must consult this section for error messages 
and possible recovery procedure if errors are generated during SYSLOD 


execution. 


Error messages issued by the SYSLOD program can be of two types: 
recoverable errors and non-recoverable errors. 


B.1 RECOVERABLE ERRORS 


The following errors are diagnosed and printed by SYSLOD. Once 
the error message is printed, SYSLOD restarts by identifying itself 
again, and printing the # (input request) character at the keyboard. 
The user should retry the most recent command, making the indicated 
corrections. Error messages for recoverable errors are preceded by 


one of the following: 


CIL dev 


LICIL dev (dev represents the device mnemonic) 


depending upon whether an error has been detected in the CIL (output) 
or LICIL (input) side of the most recent command string. 


SYNTAX ERROR 


This message is printed if the command input line contains a 


syntax error. 


TOO MANY SWITCHES 

SYSLOD does not accept switches on the input side of the command 
string. If too many switches are specified on the output side of the 
command string for SYSLOD to handle, it issues this message. 


UNKNOWN SWITCH 


If SYSLOD does not recognize the switch as a valid switch, it 


prints this message. 
SWITCH ERROR 

If a switch is used incorrectly, SYSLOD prints this message. 
Incorrect use of a switch implies specification of an argument when 


no argument is valid or the lack of an argument when one is required. 


SWITCH CONTEXT ERROR 


This message is issued when switches are specified incorrectly 
for their definitions. 


ERROR IN SWITCH ARGUMENT 


This message is issued when decimal argument for any switch is 


too large to be contained in 16 bits. 


NONEXISTENT DISK OR DISK NOT READY 


Either (1) the disk specified in a command string does not exist 


in the configuration, or (2) the disk exists, but is not ready. 


UNKNOWN DISK NAME SPECIFIED 


This message is issued when a disk name other than those listed 


below is specified in a command string. 


DF (DF@ through DF7) 
DK (DK@ through DK7) 
DP (DP% through DP7) 


ERROR WHILE FORMATTING RK DISK 


This message is issued whenever an error is detected while for- 


matting an RK disk unit. 


A XXX 
READY 


This message is issued when a problem exists with a peripheral 
device not in the "ready" state. Check the device and the operating 
instructions to determine the cause of the error and correct the 
error. When the problem has been rectified, type YES and the 
CARRIAGE RETURN key to continue. 


B.2 NON-RECOVERABLE ERRORS 


The SYSLOD program prints an error message at the keyboard 
device when a non-recoverable error is encountered during processing. 
These messages are listed below, along with the action to be taken 
(if any). 


INPUT IS NOT A LICIL 


The first line of the input file is not in correct format for a 
LICIL. The most probable cause of this error is an attempt to trans- 
fer a load module (filnam.LDA) instead of the LICIL (filnam.LCL). 


END OF FILE BEFORE CIL LINE READ 

This error message is issued when SYSLOD reaches end-of-file 
before detecting the CIL line. If the CIL is being loaded from 
DECtape, magtape, or disk, it is likely that part of the file has been 
destroyed and must be rebuilt. 


BOOTSTRAP NOT IN BLOCK @ 


This message occurs in Replace mode only (neither the NS nor ZE 


switch has been specified). In Replace mode, SYSLOD searches 


bootstrap parameters to find the CIL to be replaced. If the first 
block number of the CIL hooked to the bootstrap (location 176 of BOOT) 
is @, then block @ is not a hooked bootstrap, and this message is 


issued. 
BOOTSTRAP NOT HOOKED TO CIL; CANNOT REPLACE 


This message occurs in Replace mode only; (neither the NS nor ZE 
switch has been specified). If the first block indicator of the boot- 
strap (location 176 of BOOT) is non-zero, it must be pointing to a 
CIL. If the first formatted binary line of the "hooked" file is not 
COMD section #3, then the file is not a CIL. 


BLOCK SIZE DISCREPANCY BETWEEN CILUS AND SYSLOD 

This error message is issued when the NS switch is used with 
SYSLOD. Exactly the same parameters must be specified for SYSLOD as 
were specified for CILUS. 
LICIL TOO BIG, NOT ENOUGH RESERVED BLOCKS 


This message occurs for either of two conditions: 


a) In Replace mode, the new LICIL is larger that the old. 


b) In any other mode, the number of reserved blocks (BL:nnnn) 
is not large enough for the CIL. 


1ST LINE NOT COMD SECTION #4 OR 1 


After reading the CIL line, SYSLOD begins to load the LICIL. The 
first formatted binary line after the CIL line must be COMD section 
#4 or COMD section #1. After each core image is loaded, SYSLOD is set 
to load a new core image. If the beginning of the new core image is 


not COMD section #4 or #1, this error message is issued. 
COMD SECTION #4 SEQUENCE ERROR 


This error message occurs if the LICIL is being loaded from 


paper tapes, and one or more tapes are out of order. 


INPUT ERROR 


After a READ, the status in the buffer header has indicated that 


one of the following errors occurred: 

a) invalid line error 

b) checksum error 

c) character parity error or illegal binary format 

dad) device parity error 
LOGICAL BLOCK SIZE ERROR 

This error message is issued when the logical block size specified 
for the NS switch is not an integral multiple of the physical block 
size for the disk. 


END OF DISK BEFORE CIL COMPLETE 


The last block number of the output disk has been written, but 
the CIL is not complete. 


ILLEGAL EMT CALL 


An EMT call was made that was not recognizable as a valid 


DOS/BATCH EMT. Notify your Software Support representative. 
FATAL ERROR RETRY 


A fatal error has aborted the current operation. It must be 


retried. 
MT DISASTER NXM OR ILC - IRRECOVERABLE 


An irrecoverable I/O error has occurred while reading or writing 


magtape. 


A persistent error has occurred while reading magtape. 


LICIL FILE NOT FOUND 


The specified LICIL could not be found under UIC [1,1] or UIC 
[299,299]. 


NO SPACE FOR CIL 


Not enough contiguous disk space is available to create the CIL. 
Either (1) too many files already exist on the disk, or (2) there are 
too many bad blocks on the disk. 


BLOCK @ OR BLOCK 1 BAD 


Either block @ or block 1 on the disk is bad; the system cannot 
be generated, as both these blocks are essential to the disk file 


structure. 
PACK IS TOO BAD 


The current disk pack cannot be used, as there are too many bad 
blocks (BADB.SYS is full). 


ESSENTIAL DISK BLOCK HAD I/O ERROR 


A MFD, UFD, or bit map block could not be written without 
encountering I/O errors. Note that these blocks are written after the 


verification phase. 
B.3 NOTES 


If the default block size is not used, the block size must be 


an integral multiple of the default size for the disk. 


The COMD (COMmunication Directory) contains a code number that 
identifies the kind of information that follows. SYSLOD expects the 
first formatted binary line it receives on input to be identified as 
code #4 (indicating that it is a LICIL). 


On occasion, certain hardware problems such as magtape and RK 
disk head alignment, UNIBUS time out traps, and disk controller errors 
cause SYSLOD to halt. The system manager should immediately contact 
a DIGITAL field service representative. 


APPENDIX C 


The user initiates the short form of the dialogue by typing S in 
response to the first question printed by the SYSGEN program. The 


following list shows the questions numbered in hierarchical order, the 


possi 


ble answers, and comments on SYSGEN actions. 


Question Possible 
Number Question Answers Comment 


MEDIA? | MT ,DT,RK,MM,RP 


FPP (11/45)? Y,N 


FIS (11/40)? Y,N 


CLOCK? DPec 


AC FREQ? —«(| « 5, 68 
KW11P INTERRUPT RATE? 58,198,...19699 


CONSOLE TYPE? ASR33,KSR33, 
ASR35,KSR35, 
LA3#P ,LA3@S, 
VT#5,VTP5B 
VT5#,VTS1, 
LA36 


KL11,LC11,DL11A,DL11B‘'S? BB to 15 


DL11C,DL11D'S? G to 31 


DC11'S? G to 32 


DLLIE'S? = - $ to 31 


If Y, SYSGEN skips 
to question 3 


SYSGEN prints 4.1 
if answer is L or 
P or prints 4.2 if 
answer is C. 


Do not include the | 
console terminal. 


Do not include the 
console terminal. 


answers to this 
question and ques- 


| 
rf the sum of the | 
tion number 7 is | 
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Question Possible 
Number Question Answers Comment 


DH11 UNIT xx TYPE? AA,AB,AC,AD,AE 


es [ea en DOES DH11 xx INCLUDE 
A DM11-BB? 


11.2 DH11 UNIT xx LINES 
ENABLED? 


12 PSEUDO KEYBOARDS? 


NO,SL,DH 


2741 CODE(S)? CORR, EBCD,SBCD 
C360 


MULTI-TTY SERVICE? 


RS#3'S? 


RS#4'S? 
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less than or equal 
to 31, SYSGEN pro- 
ceeds to 10. Other- 
wise, SYSGEN repeats 
6 through 9. 


If answer is great- 
er than %, SYSGEN 
proceeds to 11.1. 
Otherwise, it goes 
to question 12. 


If answer is AA or 
AC, SYSGEN prints 
11.1.1 to determine 
presence of DM11-BB 
on this DH1l unit. 

If answer is AB,AD, 
or AE, SYSGEN prints 
11.2. SYSGEN repeats 
ll.1 for each unit. 


SYSGEN repeats 11.2 
for each unit. 


If the sum of an- 
swers to 6, 7, 8, 

9, and 11.2 is less 
than or equal to 63, 
then SYSGEN prints 
question 13. Other- 
wise, it repeats 
from 6. 


No support; support 
Single line only; 
support only a DH1l 
line; support both 
a single and a DH11l 
line. 


Any combination of 
1 to 4 separated by 
commas. 


SYSGEN prints 17 
only if answers to 
15 and 16 are @. 

If the sum of the 
answers to 15 and 16 
is greater than 4, 
SYSGEN repeats 15. 


Question 
Number 


17.1 


18 


19 


28 


24 
25 
25.1.1 
25.1.2 


(25.1.3 


26 


26.1 


21 
22 
23 


| 


Question 


RF/RS11'S? 


RC11/RS64'S? 


RP#4'S? 


RP#{2/RP§3'S? 


RK#3/RKG5'S? 


SYSTEM DISK? 


TU16'S? 


TU1Z'S? 

DECTAPES? 
PRINTERS? 
LPn: TYPE? 
LPn: WIDTH? 


LPn: LOWER CASE? 


LP#f FOR SYSGEN? 


LISTINGS? 
CARD READER? 
CARD DECODE? 


P.T. READER? 


Possible 
Answers 


g to 8 
n/NO 


RF ,RK,RP,RB 


G to 8 


N,CR,CD,CM 
029, 626,1461 


Y¥,N 


If 9, SYSGEN prints 


17.1. Otherwise, 
SYSGEN prints 18. 


If answer is 2 or 
greater, appending 
/NO substitutes the 
non-overlapped seek 
driver. SYSGEN 
prints 19 only if 
answer is Q@. 


If answer is 2 or 
greater, appending 
/NO substitutes the 
non-overlapped seek 
driver. 


If answer is 2 or 
greater, appending 
/NO substitutes the 
non-overlapped seek 
driver. 


If answer is §, ques- 
tion 23 is printed. 
Otherwise, question 
24 is printed. 


Each line printer 
unit must be de- 
fined; SYSGEN re- 
peats these ques- 
tions for each line 
printer unit. 


If Y, SYSGEN prints 
26.1. Otherwise, 
SYSGEN proceeds to 
27. 


If N, SYSGEN omits 
2h sik « 
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Question 
Number 
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Question 


P.T. PUNCH? 
DQ11'S? 
DP11'S? 


DU11'S? 


2786? 


2788 INTERFACE? 


NON-SUPPORTED DEVICES? 


DM11-A'S? 
DN11-DA'S? 
DR11-A,C'S? 


PA611R'S? 
PA611P'S? 


DT#3-FP'S? 


DX11'S? 


GT48 (1 ONLY)? 


LPS (1 ONLY)? 


KW11lW (1 ONLY)? 


THE INSTALLATION NAME: 


Possible 
Answers 


Comment 


SYSGEN omits 32.1 if 
answers to 31 and 32 
are Q@. 


If N, SYSGEN proceeds 

to question 33. If Y 

and the sum of the an- 
swers to 31 and 32 is 

1, SYSGEN proceeds to 

question 33. 


Printed only if an- 
swer to 32.1 is Y and 
answers to both 31 
and 32 are non-zero. 


If Y, then SYSGEN 
prints 33.1 through 
33.10. Otherwise, it 
prints 34. 


Single speed multi- 
plexer. 


Automatic calling 
unit interface. 


General device in- 
terface. 


Typeset reader. 
Typeset punch. 


Programmable UNIBUS 
switch. 


IBM 360/370 inter- 
face. 


Answer 1 only if 

GT48 does not have 
its own CPU and is 
not connected through 
a standard terminal 
interface. 


LAB peripheral sys- 
tem. 


Watchdog timer. 


14 characters or 
less. 


Question Possible 


Number Question ! Answers | Comment 

35 MAXIMUM JOBS? 1 to 63 | 

36 SMALL BUFFERS? 368 to 999 18 times the maximum 
number of jobs recom- 
mended. 

37 BIG BUFFERS? 1 to 8 SYSGEN prints this 


question only if the 
answer to question 
24 is greater than @. 


| 
| 
| 
| 
| 
| 
38- Ci; RECEIVERS? G to 63 From 4 to 8 is usu- | 
ally sufficient. 
39 POWER FAIL? Y,N 
40 FIP BUFFERING? Y,N 
| 
41 RESIDENT DISK HANDLING? Y,N | 
42 RESIDENT SYS CALL Y/N | 
DISPATCH? | 
43 RESIDENT SEND/RECEIVE? | ¥,N | 
44 RESIDENT DIRECTORY LISTER? Y,N | 
45 CCL? Y,N If N, SYSGEN pro- | 
ceeds at 46. 
45.1 STANDARD CCL TABLE? Y ,NEW, ADD If NEW or ADD, SYSGEN 
; prints 45.1. Other- 
wise, it prints 46. 
45.1.1 <PROGRAM> , <COMMAND> ? User types program 
name and command sepa- 
rated by a conma. 
SYSGEN prints ques- 
tion up to 20 times 
or until user types 
/E to end or types 
/R to restart. 
45.2 CCL LISTING ON LPf:? Y,N Printed only if reply 
to question 26 was Y 
and to question 45.1 
| | | | was NEW or ADD. 
| 46 MATH PRECISION? | 2,4 | 
| 47 FUNCTIONS? Y,N 
| 48 | TIME FORMAT? | 24,AM | 
i t 
| 49 PRINT USING? | ¥,N | 
| 50 MATRICES? | Y,N | 
| | 


ROLLIN? 
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APPENDIX D 


SYSTEM MODULE SIZES 


The following tabulation gives the approximate memory sizes 
of software modules on RSTS/E. By summing the values given, the total 
size of the system can be estimated. 


Decimal 
Module! Words Comments 


Monitor Code 6088 All systems 
(Scheduler, FIP, ERRLOG, 
and other modules) 

Tables - Varies greatly 

Monitor 11/45 FPP Support 32 


Monitor Options 


FIP Buffering 498 Optional 

Resident Disk Handling 1388 Optional 

Resident SEND/RECEIVE 287 Optional 

Resident SYS Call Dispatch 226 Optional 

Resident Directory Lister 242 Optional 

Small Buffers 16 per Ten buffers per job recom- 
buffer mended 

Big Buffers 256 per For DECtape support 
buffer 

Receivers 5 per re-j| Optional 
ceiver 

Power Fail 32 Optional 

2788 Package 5699 RSTS/2788 systems only 


Terminal Service 


Common | 1346 All systems 

KL11, LCl1, DLI11A, DL11B ) 16 words per keyboard unit 
DL11C, DL11D 26 16 words per keyboard unit 
DLII1E 20 16 words per keyboard unit 
DH11 389 16 words per line enabled 


___at system generation time 


Common Modem Control First DM11-BB, DCll, DLI1E 
DL11E, DC11l Modem Control 


DH11 Modem Control 


Le : ; 
Certain entries share code with or require other modules. Therefore, 
the user must add those values to attain the total size. 
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Decimal | 
Module Words Comments 


Pseudo Keyboards 


Optional. Add 32 words per 
PK unit configured. 


2741 Support Optional 


Common Any 2741 support 


Single line Single Line 2741 support 
DH11 DH11 2741 support 
Code table Add 35 words if more than 


one table; four tables maxi- 
mum 


Optional 


Multiple Terminal Service 


Disks 


RS Disk (RS#3/RS@#4) 
RF Disk 
RC Disk 


Disk (non-overlapped) 
RB Disk (overlapped) 


RPG#4 


RP Disk (non-overlapped) RP#2 or RP#3 


RP Disk (overlapped) 


RK Disk (non-overlapped) 
RK Disk (overlapped) 


Disk Common All systems 


Disk Optimization 


If any RK, RP, or RB disk 


Tape 


Magtape - TU16 
Magtape - TU19 


Add 16 words per drive 
Add 16 words per drive 


DECtape Add 16 words per drive 


Other Peripherals 


Line Printer Add 16 words per unit of any 


printer type 


Card Reader - CD11 
Card Reader - CR1ll 
Card Reader - CMll 
Card Decode Table 
Card Reader Buffer 


Add 16 words for DDB 
Add 16 words for DDB 
Add 16 words for DDB 
$26, 829, or 1481 codes 
Any card reader 


Add i6 words for DDB 
Add 16 words for DDB 


Paper Tape Reader 
Paper Tape Punch 


BASIC-PLUS 


Compiler and RTS All systems 


CCL Common 


Optional 


Optional. Add 1 words per 


Standard CCL Table 
’ additional CCL command 
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Decimal 
Module Words Comments 


MA2 2468 See Section 2.7.25 for the 
MA2X 1989 description of math pack- 
MA2T 2126 ages. 

MA21X 1655 

MA2F 1936 

MA2FX 1586 


Print Using Optional 


Matrices Optional 


Record 1/0 All Systems 
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APPENDIX E 
CHARACTER GENERATION FILE 


The line printer spooling program SPOOL requires the character 
generation file CHARS.QUE. The file is a virtual core array and is 
stored on the system disk during the system generation procedure when 
the user executes the BUILD program with the SPLER.CTL file. If for 
any reason the file is damaged or destroyed, the user can recreate it 


by running the CHARS program. 


To create the CHARS.QUE file, first ensure that the old copy is 
deleted from the system library. The CHARS program terminates with 
an error if a file named CHARS.QUE exists in the system library 
directory. Next, run the CHARS program by typing the following 
command. 


RUN SCHARS 
READY 


After terminating, CHARS returns control to the monitor as indicated 
by the READY message. 


APPENDIX F 


HARDWARE BOOTSTRAP PROCEDURES 


Bootstrapping a device involves using the central processor unit 
(CPU) console switches to access and initiate a hardware loader. The 
hardware loader contains machine instructions for reading a special 
record from the device. The record, called a bootstrap record, is 
transferred into memory and executes a specially designed software 
program. For the bootstrap operation to succeed, the device accessed 
must be on line and ready; the medium accessed must contain a proper 
bootstrap record; and the console terminal must be on line. 


The console switches and their usage are described in Chapter 8 
of the PDP-11/45 Processor Handbook and the PDP-11/48 Processor Hand- 
book. The bootstrap procedure to use depends upon the type of hard- 
ware bootstrap device on the system. Table F-1l summarizes the ad- 
dresses needed to bootstrap a device. The detailed procedures to 
bootstrap a device are presented according to the types of hardware 


bootstrap devices available. 
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Device to 
Bootstrap 


RF1ll disk 


RK11 disk 
cartridge 


RP§3 disk pack 


RP#4 disk pack 


TM11/TU1# magtape 
TMZ2/TU1L6 magtape 
TC11/TU56 DECtape 


773288 
773819 


773169 


773959 


77323 


Table F-1l 
Summary of Hardware Bootstrap Addresses 


Bootstrap Type 


773136 
773836 


773358 
773329 
773118 


773159 
773278 


773189 
773119 


773154 


773136 


773129 


777462 


777486 


776716 


777344 


For the BM792-YB loader, set the address 773199 in the Switch Register, 
depress the LOAD ADRS switch, set the value from the table in the Switch 
Register, and press the START switch. 
2To bootstrap a magtape, use the loading routine described in Sec- 
tion F.4.1. 
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F.1 BM873-YA PROCEDURE 


If the BM873-YA Restart/Loader is on the system, perform the fol- 
lowing steps. 


Move the CPU Console ENABLE/HALT switch to its HALT 
position and back to its ENABLE position. 


Set the CPU Switch Register to one of the following 
values. 


773888 for RF11 disk 

7730168 for RK11 disk cartridge 
773168 for RP#3 disk pack 
773858 for TM11/TU1#/ magtape 
773638 for TC11/TU56 DECtape 


Depress the CPU LOAD ADRS switch. 


Depress the CPU START switch. 
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F.2 BM873-YB PROCEDURE 


If the BM873-YB Restart/Loader is on the system, perform the fol- 
lowing steps. 


Move the CPU Console ENABLE/HALT switch to its HALT 
position and back to its ENABLE position. 


Set the CPU Switch Register to one of the following 
values. 


7730368 for RK11 disk cartridge 
773136 for RF11l disk 

773328 for RP#f4 disk pack 
773358 for RP#3 disk pack 
773118 for TM11/TU1% magtape 
773158 for TM#2/TU16 magtape 
7738768 for TC11/TU56 DECtape 


Depress the CPU LOAD ADRS switch. 


Depress the CPU START switch. 
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F.3 MR11-DB PROCEDURE 


If the MR11-DB Bulk Storage Loader is on the system, perform the 
following steps. 


Move the CPU Console ENABLE/HALT switch to its HALT 
position and back to its ENABLE position. 


Set the CPU Switch Register to one of the following 


values. 


7731998 for RF11 disk 

773118 for RK11 disk cartridge 
773154 for RP#3 disk pack 
773136 for TM11/TU19 magtape 
773126 for TC11/TU56 DECtape 


Depress the CPU LOAD ADRS switch. 


Depress the CPU START switch. 
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F.4 BM792-YB PROCEDURE 


If the BM792-YB Hardware Loader is on the system, perform the 
following steps. 


Move the CPU Console ENABLE/HALT switch to its HALT 
position and back to its ENABLE position. 


Set the CPU Switch Register to 773199. 
Depress the CPU LOAD ADRS switch. 


Set the CPU Switch Register to one of the following 


values. 
777462 for RF11l disk 
777486 for RK11 disk cartridge 
776716 for RP#3 disk pack 
777344 for TC11/TU56 DECtape 


Depress the CPU START switch. 


To bootstrap a TM11/TU1# magtape when the system has neither the BM873 
nor the MR11-DB loader, the user must manually enter a load routine 
into memory using the CPU console Switch Register and the DEP switch. 


To load the routine, perform the following steps. 


Move the CPU Console ENABLE/HALT switch to its HALT 
position and back to its ENABLE position. 


Set the CPU Switch Register to $19092. 
Depress the CPU LOAD ADRS switch. 


Load the following contents into memory using the 
Switch Register and DEP switch. 
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Address Contents 
$1902 G12796 
$128292 172524 
B18 994 $85318 
919286 $1274 
G16919 668911 
G19912 195716 
$19914 199376 
$16916 995719 
B1f 929 189767 
G1GG22 912719 
B1p 924 $6 PBP3 


Address Contents 


G1gp26 165716 
ee ae 
919934 169777 
$19 636 25997 


Set the Console Switch Register to #1Ppgg. 
Depress the CPU LOAD ADRS switch. 


Depress the CPU START switch. 


If the system reads the tape but halts at address $19934, the device 
generated a magtape error. The user can try another drive. If the 
system appears to take no action and halts, verify the accuracy of 
the routine by using the CPU Console EXAM switch. Use the Switch 
Register and the DEP switch to correct any erroneous contents. Re- 
wind the tape to its load point before executing the routine again. 
If no recovery is successful, it will be necessary to have a DIGITAL 
Field Service representative check the device. If the hardware is 
working properly, it will be necessary to use a new magtape reel. 


F-7 March 1975 


Accounts, 
automatic creation, 
creation, 6-24 
data 
read, 7-64 
read and reset, 7-84 
deletion, 6-27 
dump, 7-87 
information, 5-11 
limits, 6-33 
summary, 6-32 
zeroing, 6-20 
ACCT.SYS standard account file, 
4-33, 6-42 
Addresses, parity memory, 3-73 
ANALYS system program, 6-44 
Answering SYSLOD questions, 2-8 
ANY MEMORY ALLOCATION CHANGES? 
query, 3-67 
/AS option, 6-56 
Assembly language code, 1-2, 1-3 
Assembly listings, 2-57 
Assign device, 7-28 
Attach, 7-70, 7-72 
Attached condition, 7-103 
Automatic answers, 2-18 
Automatic recovery, 5-7 
Automatic restart, 5-9 
Auxiliary fixed head disk, 1-4 


6-28 


Bad blocks, 3-9 
file BADB.SYS, 3-26 
BASE query, 3-49 
BASIC-PLUS 
language code, 1-2, 1-4 
symbol, 3-72 
BATCH 


command file transfer from tape, 


2-16 
initiation, 2-17 
system program, 6-63 
Batch processor, 6-63 
Big buffers, 2-62 
Bit maps, swap (SATT.SYS), 3-28, 
3-30, 3-31 
Blank system disk loading, 2-70 
BM792-YB procedures, 2-7, 2-ll, 
5-3 
BOOT option, bootstrapping a 
device, 3-94 
Bootstrap procedure 
DECtape, 2-6 
disk cartridge, 2-10 
magtape, 2-4 
Bootstrapping RSTS/E, 5-2, 5-4 
from ROLLIN, 5-5 
Broadcast to a terminal, 7-39 
Buffers, 
big, 2-62 
small, 2-60 


INDEX 


BUFF.SYS DECtape buffers file, 3-36, 


5-18 
BUILD.CTL programs and files, 4-1, 
4-2, 4-3, 4-4, 4-26 
Building system library files, 4-1 
from DECtape, 4-26 
from disk cartridge, 4-26 
from magtape, 4-8 
BYE command, 6-3 


Cancel fO effect, 7-2 

Card codes, 2-64, 2-65 
Catalog, system account, 5-10 
Catastrophic errors, 5-5 


CCL (see Concise Command Language), 


2-63, 6-110 

CHANGE command, 6-18 
Changing, 

date, 6-23, 7-37 

job maximum, 3-63 

password, 6-20, 7-46 

quota, 6-20, 7-46 

swap maximum, 3-63 

time, 6-23, 7-37 
Character generation file, E-l 
Checkpoints, 2-20 
CLEAN command, 6-18 
Cleaning up a disk pack, 7-45 
Cluster size ranges, 5-15 
Code, 

card, 2-65 

directory lister, 2-66 

disk handling, 2-65 

initialization (INIT), 3-l 

resident, 2-65 

RSTS/E system replacement, 2-74 

SEND/RECEIVE, 2-66 

SYS call dispatch, 2-65 
Command, 

BYE, 6-3 

CCL, 6-110 

CHANGE, 6-18 

CLEAN, 6-18 

CO, 6-60 

DATE, 6-17 

DE, 6-60 

DISMOUNT, 6-17 

END, 6-3 

FORCE, 6-3, 6-17 

HANGUP, 6-17 

HELP, 6-18 

KI, 6-60 

KILL, 6-17 

LOCK, 6-18 

LOGIN, 6-3 

LOGINS, 6-3, 6-17 

MOUNT, 6-3, 6-17 

NO LOGINS, 6-17 

QUOTA, 6-18 

RE, 6-60 
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Command (cont.), DEFAULT initialization option, 3-60 


SEND, 6-3, 6-17 ANY MEMORY ALLOCATION CHANGES 
TIME, 6-17 query, 3-67 
UNLOCK, 6-18 CRASH DUMP, 3-87, 3-88 
ZERO, 6-18 JOB MAX change, 3-63, 3-64 
Concise Command Language (CCL), queries, 3-61 
2-63 SWAP MAX change, 3-63, 3-64 
Configuration errors, 5-6 Defined initialization code, 1-3 
Configuration questions, 2-17 DELETE, 
considerations, 2-52 function queries, 6-27 
Connect time, 6-33 query, 3-49 
Consistency error messages, A-1l Delete user account, 7-58 
Contiguous memory, 3-79 Detach, 7-70 
Control files, Detached condition, 7-103 
BUILD, 4-1 Device, 
BUILD.CTL, 4-2 assignment, 7-28 
RECIO.CTL, 4-2, 4-5 deassignment, 7-28, 7-31 
RJ2780.CTL, 4-2, 4-5 name, 7-17 
SPLER.CTL, 4-2, 4-5 reassignment, 7-28 
Control files, 6-5 time, 6-33 
contents, 6-3 unit number, 7-17 
CRASH.CTL, 4-31 zeroing, 7-31 
INIT, 6-2 DEVICE bootstrapping, BOOT option, 
START.CTL, 4-31 3-94 
Copying disk cartridges, 2-11 Devices, 
Core image library, non-supported, 2-59 
definition, 1-3 peripheral, 2-55 
RSTS.CIL file, 3-27 Dialogue, Monitor, 2-14 
Core memory, 3-74 DIALOGUE query, 2-14 
Crash analysis, system, 6-44 Directory, 
Crash dump, by filename, 7-93 
analysis, 6-44 disk wildcard, 7-94 
facility, 3-87 lookup, 7-93, 7-94 
file, CRASH.SYS, 3-37 Master File (MFD), 1-5 
query, 3-88 on index, 7-89 
request, 5-4 special Magtape, 7-91 
CRASH.SYS file contents, 6-44 User File (UFD), 1-5 
Creation, . Directory searching, 3-10 
accounts, 6-24 Disable echoing, 7-4 
ASCII test, 4-29 Disable further logins, 7-41 
message files, 4-29 Disable terminal, 7-48 
user account, 4-33, 7-56 Disconnecting a remote line, 6-23 
CPU time, 6-33 Disk, 
CTRL/C trap enable, 7-33 account creation, 6-24 


accounting information, 6-29 
automatic account creation, 6-28 


Dataset hangup, 7-38 auxiliary fixed head swapping, 1-4 
DATE. command, 6-17 blocks allocated, 6-33 
Date and time changer, 7-37 cleaning, 6-19 
DDB information, 7-97 cluster size assignment, 3-16 
DE command, 6-51, 6-60 deleting accounts, 6-27 
Deassigning devices, 2-55 
a device, 7-30 dismounting, 6-20 
all devices, 7-31 file structure, 1-4 
Declaring a receiver, 7-76 formatting, 3-9 
DECtape, building system library initialization, 3-8 
from, 4-26 locking, 6-19 
DECtape bootstrap procedure, 2-6 loading CIL, 2-68 
DECtape buffers file, BUFF.SYS, management, 6-16 
3-36 patterns, 3-9 
DEFAULT and START option queries, quota determination, 6-32 
3-61 sector numbers, 3-22 


unlocking, 6-19 
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Disk (cont.), 
usage procedures, 6-21 
wildcard directory lookup, 7-94 
Disk cartridge, 
bootstrap procedure, 2-10 
building system library from, 4-23 
copying, 2-11 
Disk catalog, 6-101 
Disk directory lookup by filename, 
7-93 
Disk free block count, 6-34 
Disk handling code, 2-65 


Disk pack, 
cleanup, 7-45 
terminal status, 7-43 
Disk query, 3-49 
DISMOUNT command, 6-17 


Dismounting, 6-19 
Drop temporary privileges, 7-55 
DSKINT, 

operation, 3-10 

option, 3-8 

queries, 3-12, 3-13 

system program, 6-108 


Enable, 
echoing, 7-3 
further logins, 7-41 
Single character input mode, 7-4 


END command, 6-3 
ENTER, 
function, 6-24 


queries, 6-26 
Enter tape mode, 7-3 
ERRCPY system program, 6-65 
ERRCRS system program, 6-67 
ERRDIS system program, 6-67, 
options, 6-69, 6-70 


6-71 


ERRLOG.FIL file, 6-66 
Error, 
copy program, 6-65 


crash program, ERRCRS, 6-67 
display program, ERRDIS, 6-67 
handling routines, parity, 3-81 
logging, 6-65 
message file, ERRSYS, 3-35 
message, RETURN, 7-26 
Errors, 
configuration, 5-6 
privileged-account programming, 
5-6 
start-up, 3-91 
ERR.SYS error messages file, 
\EX command, 6-51 
EXIT table option, 3-86 
Exit to editor, 7-5, 7-7 


335 


FCB information, 7-97 

File Status Table, 3-42, 3-59 

File statistics, 7-66 

Filename string scan, 7-17 

File-related queries, REFRESH, 
3-46, 3-48 
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Finding current project-programmer 
number, 7-102 
FIP function call, 7-5 
FIP SYS calls (by subfunction code), 
7-15 
Fixed locations in Monitor, 7-102 
Flag word 1 7-20 
Flag word 2, 7-21, 7-22, 7-23 
Floating point precision format, 
2-66 
FORCE command, 6-3, 6-17 
Force input to a terminal, 7-39 
Format, 
floating-point precision, 2-66 
scaled arithmetic, 2-66 
Frequency, power, 2-52 
Function, PEEK, 7-101 
Functions, mathematical, 2-67 


Get Core Common, 7-6 
GRIPE commands, 
*LIST, 6-42 
*RESET, 6-43 
GRIPE system program, 
GRIPE.TXT file, 6-42 


6-42 


HANGUP command, 6-17 
Hang up a dataset, 7-38 
Hardware, 
configuration questions, 2-52 
malfunctions, 5-6 
system, 1-1 
HELP command, 6-18 
HELP.TXT system help file, 4-31 


\IN command, 6-51 
Initialization, disk (DSKINT), 


3-8, 3-14, 6-108 
Initialization options, 3-1 
BOOT, 3-2, 3-3, 3-94 
DEFAULT, 3-2, 3-3, 3-60 
DSKINT, 3-2, 3-3, 3-8, 3-13, 
3-17, 3-18 
FILL, 3-2, 3-4 
ASR33, 3-2, 3-4 
LA30, 3-2, 3-4 
VTO5B, 3-2, 3-4 
LOAD, 3-2, 3-3, 3-95 
PATCH, 3-2, 3-3, 3-5 
REFRESH, 3-2, 3-3; 3-19, 3-21, 
3-26 
START, 3-2, 3-3, 3-89 
summary, 3-2 
UNISYS, 3-2, 3-3, 3-93 


Initialization options overview, 3-1 
code patching, 3-7 

INIT code, 3-I 

Initializing non-system disk, 3-17 

INIT program commands, 6-2 

I/O symbol, 3-72 

Interjob communication, 6-46 


Job, Malfunctions, 


killing, 6-22, 7-48 memory, 3-79 
priority, 6-97 system software, 5-7 
Job in memory, Management, disk, 6-16 
lock, 7-54 Master File Directory (MFD), 1-5 
unlock, 7-54 creation, 3-8 
Job maximum changing, 3-63 Mathematical functions, 2-67 
Job scheduling, 7-51 Matrix manipulation option, 2-67 


Maximum job parameter, 2-59, 6-97 
\ME command, 6-51 


KBn: command, 6-39 Memory , 
KCT (kilo-core ticks), 6-29, 6-33 adding, 3-84 
Keyboard, allocation changes, 3-67 
malfunction determination, 6-34 allocation table symbols, 3-72 
number assignments, 2-53 configuration, 3-73 
KI command, 6-60 contiguous, 3-79 
KILL command, 6-17 core, 3-74 
Kill job, 7-48 failures, 3-81 
Killing a job, 6-22 locking out, 3-79 
Kilo-core ticks, 6-29, 6-32, 6-33 malfunctions, 3~-79 
MOS, 3-73 
parity addresses, 3-73 
LCK symbol, 3-72 reset, 3-84 
Line printer, unlocking, 3-83 
for SYSGEN, 2-56 Message receiving, 7-74, 7-76 
spooling, 6-56 Message sending, 6-22, 7-74, 7-79 
Listings, assembly, 2-57 Message files, creating ASCII text 
LISTINGS question, 2-57 and, 4-29 
LIST table option, 3-70 Minimal file structure, 3-9 
*LIST command, 6-42 MONEY system accounting program 
LN:innn option, 6-56 options, 6-29, 6-30, 6-31 
Load maps, 2-56 output, 6-32 
printing, 2-57 Monitor 
LOAD option, loading stand-alone fixed locations, 7-102 
programs, 3-95 patching, RSTS/E, 3-6 
Loading, tables, 7-97 
blank system disk, 2-70 Part I, 7-98 
CIL onto disk, 2-68 Part II, 7-99 
stand-alone programs, 3-95 MON symbol, 3-72 
LOCATE table option, 3-76 MOS memory, 3-73 
Lock job in memory, 7-54 MOUNT command, 6-3, 6-17 
LOCK command, 6-18 MRI1I-DB procedure, 2-5, 2-7, 
LOCK table option, 3-79 2-10, 5-3 
LOGIN and LOGOUT SYS calls, 7-68 Multiple terminal service, 2-55 
LOGIN 
command, 6-3 
procedure, 2-15 NEW JOB MAX? query, 3-65 
Login prevention, 6-22 NEW SWAP MAX? query, 3-65 
Logins NO LOGINS, command, 6-17 
disable further, 7-41 Non-resident code, 1-3 
enable further, 7-41 Non-supported devices, 2-59 
set, 7-83 NOTICE.TXT system message file, 
LOGINS command, 6-3, 6-17 4-30 
Logout, special shutup, 7-35 NXM symbol, 3-72 


Long form questions, 2-17 
examples, 2-23 
Octal debugging tools, ODT, 6-73 
ODT system program, 6-73-6-89 


Magtape characters and symbols, 6-75 - 
bootstrap procedure, 2-4 6-78 
building system library from, 4-8 error procedures, 6-88 
software using long form FILE question responses, 6-79 
questions, 2-22 interpretive address quantities, 
6-87 


INDEX-4 


ODT (cont); 
offset location, 6-83 
opening absolute location, 6-83 
opening and closing locations, 
6-80 
opening preceding location, 
6-81 
opening PC relative location, 
6-82 
opening relative branch, 6-83 
printing ASCII format, 6-85 
printing contents of locations, 
6-84 
printing Radix-50 format, 6-86 
relocation registers, 6-86 
returning to interrupted 
sequence, 6-84 
submode, 7-4 
Open channel statistics, 7-100 


Power fail recovery code, 2-63 
Power frequency, 2-52 
Preventing logins, 6-22 
Printing, load map, 2-57 
PRINT USING option, 2-67 
Priority, 
byte, 6-97 
special run, 7-53 
PRIOR system program, 
PRIVILEGE, 5-19 
Privileged-Account programming 
errors, 5-6 
Privileged 
features of system programs, 
5=2b, 6-1 
programs, 5-20 
Privileges, drop temporary, 7-55 
Procedures, 
DECpack, uSing CILUS, 2-72, 2-76 


6-97 


Option, DECtape, uSing SYSLOD, 2-71, 2-75 
BOOT, 3-2, 3-3 Magtape, uSing SYSLOD, 2-71, 2-75 
DEFAULT, 3-2, 3-3, 3-60 Program, 

DSKINT, 3-2, 3-3, 3-8, 3-13, stand-alone, 2-68 
3-17, 3-18 Program operation, SYSLOD, 2-7 
FILL, 3-2, 3-4 Project-programmer number, 7-12 
ASR33, 3-2, 3-4 finding current, 7-102 
LA30, 3-2, 3-4 Pseudo-keyboard devices, 2-54 
VTO5B, 3-2, 3-4 Put Core Common, 7-6 
LIST table, 3-70 
LOAD, 3-2, 3-3 
matrix manipulation, 2-67 QUEMAN, 
PATCH, 3-2, 3-3, 3-5 error messages, 6-54 
PRINT USING, 2-67 system program, 6-48, 6-54 
REFRESH, 3-2, 3-3, 3-19, 3-21, 3-26 commands, 6-51 
software, 2-52 request, 6-50 
START, 3-2, 3-3 Queries, 
summary, 3-2 DEFAULT option, 3-61 
UNISYS, 3-2, 3-3 DSKINT, 3-12, 3-13 
Overlay code file, OVR.SYS, 3-34 REFRESH, 3-46 
Overview, initialization options, START option, 3-61 
3-1 Question, LISTINGS, 2-57 
OVR.SYS overlay code file, 3-34 Questions, 
configuration, 2-17 
long form, 2-17 

Parameter string building, 7-8 short form, 2-17 

Parity Queue management, 6-46 
error handling routines, 3-81 operations, 6-48 
memory addresses, 3-73 QUEUE.SYS file, 6-46 
registers, 3-74 initialization, 6-48 

PARITY table option, 3-73 QUOTA, 

PASSWORD changing, 6-20, 7-46 changing, 6-20, 7-46 

PATCH option, command, 6-18 
space , 2-65 

Resident Monitor, 2-68 
run-time system, 2-68 Radix-50 format, 7-18 

Patching initialization code, 3-7 RE command, 6-60 

Patching RSTS/E Monitor, 3-6 \ RE:n command, 6-51 

Pattern checking swapping disk, REACT system program, 6-24, 6-25 


3-17 
PEEK function, 7-101 
Peripheral devices, 
PLEASE system program, 
Poke Core, 7-82 


2-56 
6-103 


ENTER, 6-24, 6-26 
STANDARD function, 6-28 
Read, or Read and Reset accounting 
cata, 7-84 
Reassign device, 7-28 
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Reattach, 7-73 


Receiver, 
job maximum number, 2-62 
removal, 7-81 


Receiving a message, 7-76 
“RECIOVGTL control file, 4-2, 4-15, 
4227 
Record I/O software, 2-64 
Recovery from line printer errors, 
6-59 
REFRESH, 3-34, 3-38, 3-46 
action message, 3-50 
examples, 3-51 
file-related queries, 3-46, 3-47 
3-48 
option, 3-19 
(creating the system files) 
long form, 3-38 
operation, 3-38 
short form, 3-38 
queries, 3-46 
action message, 
BASE, 3-49 
DELETE, 3-49 
DISK, 3-49 
examples, 
size, 3-48 
Registers, parity, 3-74 
Removing 
files, 6-20 
receiver, 7-81 
Remote line, 
characteristics determination, 
6-36 
disconnecting, 6-23 
Replacing RSTS/E system code, 2-74 
Requesting memory dump, 5-4 
RESET table option, 3-84 
*RESET command, 6-43 
Resident code, 1-3, 2-65 
Resident monitor patch space, 2-65 
Return error message, 7-26 
/RING option, 6-40 
Ring characteristics, 6-36 
RJ2780.CTL control file, 4-2, 4-5, 
4—6, 4-21, 4-29 
ROLLIN program, 
bootstrapping RSTS/E from, 5-5 
copying disks, 2-11 
RSTS.CIL, 3-14, 3-27 
core image library file, 3-27 
RTS (see Run Time System) 
Run burst, 6-97 
Run Time System, 
locating, 3-76 
patch space, 2-68 


3-50 


3-51 


Sample START.CTL file, 6-4 

SATT.SYS, storage allocation table 
file, 3-28 

Scaled arithmetic format, 

Sector numbers, disk, 3-22 


2~66 


Send and Receive messages, 7-74 
SEND command, 6-3, 6-17 
SEND/RECEIVE code, 2-66 
directory lister code, 2-66 
Sending messages, 6-22, 7-79 
Set logins, 7-83 
Setting, 
system date, 3-90 
time of day, 3-90 
Short form question, 2-17 
automatic answer example, 2-40 
configuration, C-1 
example, 2-46 
Shutup logout, special, 7-35 
SHUTUP system program, 6-23 
SIZE query, 3-48 
Small buffers, 2-60 
Software options, 2-52 
Software, system, 1-2 
Special magtape directory lookup, 
7-91 
Special shutup logout, 7-35 
SPLER.CTL control file, 4-2, 
4-25, 4-28 
programs and, 4-7 
SPOOL commands, 6-60 
line printer output, 6-60 
SPOOL system program, 6-56, 
output, 6-60 
Spooling, 
operations, 6-46 
program termination, 6-63 
Stand alone programs, 2-68 
loading, LOAD, 3-95 


4-18, 


6-60 


Standard account file, ACCT.SYS, 4-33 


STANDARD function, 6-28 

START.CTL control file, 43+ 
example, 6-9 
sample, 6-4 

START option queries ,3-61, 3-89 
ANY MEMORY ALLOCATION CHANGES?, 


3-67 
CRASH DUMP, 3-87, 3-88 
JOB MAX?, 3-63, 3-64 
SWAP MAX?, 3-63, 3-64 
Starting, 
RSTS/E, 5-2 


system generation, 2-13 
timesharing operations, 3-89 
Start up, 
conditions determination, 
errors, 3-91 
\ST command, 6-51 
Status, 
disk pack and terminal, 7-43 
table entries, 3-43 
Storage Allocation Table file, 
SATT.SYS, 3-28 
Swap, 
bit maps, 3-30, 3-31 
files, SWAPn.SYS, 3-29 
maximum changing, 3-63 
Swapping disk, 1-4, 3-17 


3-60 
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Symbols, Memory Allocation Table, 
3-72 
BASIC, 3-72 
I/O, 3-72 
LCK, 3-72 
MON, 3-72 
NXM, 3-72 
U, 3-72 
SYS, 
call dispatch code, 2-65 
calls, 
ATTACH, 7-70, 7-72 
DETACH, 7-70 


LOGIN, 7-68 
LOGOUT, 7-68, 7-69 
REATTACH, 7-70, 7~73 


formats and codes, 7-1 
system function calls, 7-1, 7-2 
system function calls to FIP, 7-7 

SYSCAT system program, 6-101 

SYSGEN, system generation program, 

2-2 

SYSLOD, 3-14 
error message, B-l 
program operation, 2-7 
question answering, 2-8 

SYSTAT system program, 6-34 

System accounts, 5-9 
catalog, 5-10 
contents, 3-20 
[1,1], 5-10 
Lly2i¢- 513 
on non-system disks, 5-18 
operations, 6-29 
[0,1], 5-14 

System clock, 2-51 

System crash analysis, 6-44 

System crashes, 5-5 

System date, 
changing, 6-23 
setting, 3-90 

System disk, 
bootstrapping, 5-2 
initialization, 3-14 
structure, 3-23 

System file, 
BADB.SYS, 
BUFF.SYS, 3-36 
CRASH.SYS, 3-37 
creation, 3-19 
CURRENT SIZE, 
deletion, 3-49 
determining location, 3-49 
determining size, 3~48 
ERR.SYS, 3-35 
organization, 3-23 
OVR.SYS, 3-34 
positioning, 3-49 
REQUIRED SIZE, 3-44 
RSTS.CIL, 3-27 
SATT.SYS, 3-28 
START CLUSTER, 
START SECTOR, 
status table, 


3-26 


3-44 


3-44 
3-44 
3-43 


System library files, building, 4-1 
ERRLOG.FIL, 6-66 
QUEUE.SYS, 6-46 
summary, 3-20 
SWAPn.SYS, 3-29 
System function calls, SYS, 7- 
System generation, SYSGEN, 2-2 
DECtape software, 2-46 
disk cartridge software, 2-40 
example, 2-22 
magtape software, 2-23 
using long form questions, 2-22, 
2-40, 2-46 

System generation overview, 2-l 
monitor, 2~2 
starting, 2-13 

System halting, 5-1 

System hardware, 1--l1 

System help file, HELP.TXT, 4-31 

System management, 1-7 

generation, 1-7 
System message file, NOTICE.TXT, 4-30 
System module sizes, D-1 
System operation, 
concepts, 1-5 
control, 6-22 

System program commands, 6-92, 6-93 
ANALYS, 6-44 
BATCH, 6-63 
BUILD, 4-1 
DSKINT, 6-108 
ERRCPY, 6-65 
ERRCRS, 6-67 
ERRDIS, 6-67, 6-71 
GRIPE, 6-42 
INIT, 6-2 
MONEY, 6-29 
ODT, 6-73 - 6-89 
PLEASE, 6-103 
PRIORITY, 6-97 
QUEMAN, 6-48, 6-54 
REACT, 6-24 
SHUTUP, 6-12 
SPOOL, 6-56, 
SYSCAT, 6-101 
SYSTAT, 6-34 
TALK, 6-104 
TTYSET, 6-36 
UTILTY, 6-14 
VT5DPY, 6-90 

System programming conventions, 
6-109 

System software, 1-2 

malfunctions, 5-7 
System shutdown, SHUTUP, 6-12 
System startup, 

controlling, 6-2 
System status, 6-34, 6-90 
System utility operations, 6-14 


a? 


L 


6-60 


Table option, 
EXIT, 3-86 
LIST, 3-70 
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Table option (cont.), 
LOCATE, 3-76 
LOCK, 3-79 
PARITY, 3-73 
RESET, 3-84 
summary, 3-68, 3-69 
UNLOCK, 3-83 
TALK system program, 6-104 
Terminal, 2-52 
broadcast to, 7-39 
disabling, 7-48 
force input to, 6-22, 7-39 
interface, 2-53 
interface not enabled, 3-93 


2741, 2-54 
Terminal characteristics, 7-55, 
7-59 


automatic setting, 6-40 
determination of, 6-36 


Terminal speed characteristics file, 


TTYSET.SPD, 4-32, 6-37 


Terminal status, disk pack and, 7-43 


Ticks, 
kilo-core, 6-33 
Time, 
connect, 6-33 
CPU, 6-33 
device, 6-33 
Time changer, date and, 7-37 
TIME command, 6-17 
Time of day, 
changing, 6-23 
setting, 3-90 
Timesharing operations, starting, 
START option, 3-89 
Trap enable, CTRL/C, 7-33 
TTYSET command KBn:, 6-39 
TTYSET/RING option, 6-40 
TTYSET.SPD terminal speed charac~ 
teristics file, 4-32- © 37 
TTYSET system program, 6-36 
2741 code/keyboard arrangements, 
2-54 
2741 terminals, 2-54 
2780 software, 2-58 


UFD cluster size determination, 
6-33 
UNISYS, 
initialization, 3-93 
Unlock job in memory, 7-54 
UNLOCK command, 6-18 
table option, 3-83 
Unpacking returned data, 7-9 
Unsigned integer, 7-13 
User accounts, 
creation, 4-33, 7-56 
deletion, 7-58 
User File Directory (UFD), 1-5 
U symbol, 3-72 


UTILTY commands, 6-17, 6-18 
CHANGE, 6-20 
CLEAN, 6-19 
DATE, 6-23 
DISMOUNT, 6-20 
FORCE, 6-22 
HANGUP, 6-23 
LOCK, 6-19 
MOUNT, 6-19 
NO LOGINS, 6-22 
QUOTA, 6-20 
TIME, 6-23 
UNLOCK, 6-19 
ZERO, 6-20 
UTILTY system program, 6-14 
invoking, 6-14 
terminating, 6-14 


VT5DPY system program, 6-90 
commands, 6-92, 6-93 


Wildcard directory lookup, disk, 
7-94 
WI:nn option, 6-56 


ZERO command, 6-18 
Zero a device, 7-31 
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HOW TO OBTAIN SOFTWARE INFORMATION 


SOFTWARE NEWSLETTERS, MAILING LIST 


The Software Communications Group, located at corporate headquarters in 
Maynard, publishes software newsletters for the various DIGITAL products. 
Newsletters are published monthly, and keep the user informed about cus- 
tomer software problems and solutions, new software products, documenta- 
tion corrections, as well as programming notes and techniques. 


There are two Similar levels of service: 


é The Software Dispatch 
- The Digital Software News 


The Software Dispatch is part of the Software Maintenance Service. This 
service applies to the following software products: 


PDP-9/15 
RSX-11D 

DOS /BATCH 
RSTS/E 
DECsystem-10 


A Digital Software News for the PDP-1l and a Digital Software News for 
the PDP-8/12 are available to any customer who has purchased PDP-11 or 
PDP-8/12 software. 


A collection of existing problems and solutions for a given software 
system is published periodically. A customer receives this publication 
with his initial software kit with the delivery of his system. This 
collection would be either a Software Dispatch Review or Software Per- 
formance Summary depending on the system ordered. 


A mailing list of users who receive software newsletters is also main- 
tained by Software Communications. Users must sign-up for the news- 
letter they desire. This can be done by either completing the form sup- 
plied with the Review or Summary or by writing to: 


Software Communications 
P.O. Box F 
Maynard, Massachusetts 01754 


SOFTWARE PROBLEMS 


Questions or problems relating to DIGITAL's software should be reported 
as follows: 


North and South American Submitters: 


Upon completion of Software Performance Report (SPR) form remove last 
copy and send remainder to: 


Software Communications 
P.O. Box F 
Maynard, Massachusetts 01754 


The acknowledgement copy will be returned along with a blank SPR form 
upon receipt. The acknowledgement will contain a DIGITAL assigned SPR 
number. The SPR number or the preprinted number should be referenced in 
any future correspondence. Additional SPR forms may be obtained from 
the above address. 


All International Submitters: 


Upon completion of the SPR form, reserve the last copy and send the re- 
Mainder to the SPR Center in the nearest DIGITAL office. SPR forms are 
also available from our SPR Centers. 


PROGRAMS AND MANUALS — 


Software and manuals should be ordered by title and order number. In the 
United States, send orders to the nearest distribution center. 


Digital Equipment Corporation Digital Equipment Corporation 


Software Distribution Center Software Distribution Center 
146 Main Street 1400 Terra Bella 
Maynard, Massachusetts 01754 Mountain View, California 94043 


Outside of the United States, orders should be directed to the nearest 
Digital Field Sales Office or representative. 


USERS SOCIETY 


DECUS, Digital Equipment Computers Users Society, maintains a user ex- 
change center for user-written Programs and technical application infor- 
mation. The Library contains approximately 1,900 programs for all 
DIGITAL computer lines. Executive routines, editors, debuggers, special 
functions, games, maintenance and various other classes of programs are 
available. 


DECUS Program Library Catalogs are routinely updated and contain lists 
and abstracts of all programs according to computer line: 


: PDP-8, FOCAL-8, BASIC-8, PDP-12 
. PDP~-7/9, 9, 15 

° PDP-11, RSTS-11 

° PDP-6/10, 10 


Forms and information on acquiring and Submitting programs to the DECUS 
Library may be obtained from the DECUS office. 


In addition to the catalogs, DECUS also publishes the following: 


DECUSCOPE -The Society's technical newsletter, published bi-monthly, 
aimed at facilitating the interchange of technical in- 
formation among users of DIGITAL computers and at dis- 
seminating news items concerning the Society. Circula- 
tion reached 19,000 in May, 1974. 


PROCEEDINGS OF -Contains technical papers presented at DECUS Symposia 


THE DIGITAL held twice a year in the United States, once a year 
EQUIPMENT USERS in Europe, Australia, and Canada. 

SOCIETY 

MINUTES OF THE -A report of the DECsystem-10 sessions held at the two 
DECsystem-10 United States DECUS Symposia. 

SESSIONS 

COPY-N-Mail -A monthly mailed communique among DECsystem-10 users. 
LUG/SIG -Mailing of Local User Group (LUG) and Special Interest 


Group (SIG) communique, aimed at providing closer 
communication among users of a specific product or 
application. 


Further information on the DECUS Library, publications, and other DECUS 
activities is available from the DECUS offices listed below: 


DECUS DECUS EUROPE 

Digital Equipment Corporation Digital Equipment Corp. International 
146 Main Street (Europe) 

Maynard, Massachusetts 01754 P.O. Box 340 


1211 Geneva 26 
Switzerland 


: : 


DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 01754 


